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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 1ISO
collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives,Part 3.

The main task of technical committees is to prepare International Standards. Draft International
Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies
casting a vote.

In other circumstances, particularly when there is an urgent market requirement for such documents, a
technical committee may decide to publish other types of nhormative document:

— an ISO Publicly Available Specification (ISO/PAS) represents an agreement between technical
experts in an ISO working group andaiscepted fopublication if it is approved by more than 50 %
of the members of the parent committee casting a vote;

— an ISO Technical Specification (ISO/TS) represents an agreement between the members of a
technical committee and is accepted gablication if it is approved by 2/3 of the members of the
committee casting a vote.

An ISO/PAS or ISO/TS is reviewed every three years with a view to deciding whether it can be
transformed into an International Standard.

Attention is drawn to the possibility that some of the elements of this part of ISO 10303 may be the
subject of patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO/TS 10303-27 was prepared by Technical Committee ISO/TClrid4strial automation systems
and integration Subcommittee SC4ndustrial data.

ISO 10303 is organised as a series of padshpublished separately. The parts of ISO 10303 fall

into one of the following series: description methods, integrated resources, application interpreted
constructs, application protocols, abstract test suites, implementation methods, and conformance
testing. The series are described in ISO 10303-1.

A complete list of parts of ISO 10303 is available from the Internet:
<http://www.nist.gov/sc4/editing/stepltitles/>.

This part of ISO 10303 is a member of the implementation methods series.
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Annexes A and B form a normative part of this part of ISO 10303. Annexes C to E are for information
only.
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Introduction

ISO 10303 is an International Standard for the computer-interpretable representation and exchange of
product data. The objective is to provide a neutral mechanism capable of describing product data
throughout the life cycle of a product, independent from any particular system. The nature of this
description makes it suitable not only for neutral file exchange, but also as a basis for implementing
and sharing product databases and archiving.

This International Standard is organised as a series of partspéaldhed separately. The parts of

ISO 10303 fall into one of the following series: description methods, integrated resources, application
integrated constructs, application protocols, abstract test suites, implementation methods, and
conformance testing. The series is described in ISO 10303-1. This part of ISO 10303 is a member of
the implementation methods series.

This part of ISO 10303 specifies the complete Fay@ogramming language binding to the standard
data access interface (SDAI). SDAI is the access interface specification to data that has been defined
using ISO 10303-11. SDAl is specified in ISO 10303-22.

Major subdivisions in this part of ISO 10303 are:
O Fundamental concepts in clauses 4 and 5;
[1 SDAI session classes to manage the environment in clause 6;
O Late binding: Generic Java interfaces and classes for arbitrary EXPRESS schemas in clause 7;
O Early binding: Specific Java interfaces and classes for particular EXPRESS schemas in clause 8;

O Error handling through the Java exception mechanism in clause 9.

Xi
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Industrial automation systems and integration -

Product data representation and exchange -

Part 27:

Implementation methods: Javal programming language
binding to the standard data access interface with
Internet/Intranet extensions

1 Scope

This part of ISO 10303 specifies a binding of the Java programming language to application data

modelled in EXPRESS, ISO 10303-11 and to the standarchdaéss interface, 1IS00303-22. It also

specifies an import and export mechanism for data according to the clear text encoding of the exchange
structure, ISO 10303-21. A further extension is that SDAI repositories can be created, deleted and

linked while the SDAI session is open. Dynamically linking SDAI repositories through a network like
Internet or Intranet allows accessing and changing of remote data.

In addition to the scope of ISO 10303-22 the scope of this part of ISO 10303 contains:

O creating, deletion and linking of the data repositories during an SDAI session;

O specific support for linking a remote data repository through a network like Internet or Intranet;

O convenience interfaces, classes, fields and methods suitable to this Java programming language

binding;
O implementation mechanisms for the handling of errors as specified in ISO 10303-22;

O import from and export to the clear text encoding of the exchange structure as specified in
ISO 10303-21.

U Java is the trade mark of a product supplied by Sun Microsystems, Inc. This information is given for the
convenience of users of this part of ISO 10303 and does not constitute an endorsement by ISO of the product name.

Equivalent products may be used if they can be shown to lead to the same resullt.
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2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions

of this part of ISO 10303. At the time of publication, the editions indicated were valid. All standards
are subject to revision, and parties to agreements based on this part of ISO 10303 are encouraged to
investigate the possibility of applying the mostent edions of the standards indicated below.
Members of the IEC and ISO maintain registers of currently valid International Standards.

ISO/IEC 8824-1:1994Information Technology - Open Systems Interconnection - Abstract Syntax
Notation One (ASN.1) - Part 1: Specification of Basic Notation.

ISO 10303-1:1994ndustrial automation systems and integration - Product data representation and
exchange - Part 1. Overview and fundamental principles

ISO 10303-11:1994dustrial automation systems and integration - Product data representation and
exchange - Part 11: Description methods: B¥PRESSanguage reference manual

ISO 10303-21:1994hdustrial automation systems and integration - Product data representation and
exchange - Part 21: Implementation methods: Clear text encoding of the exchange structure

ISO 10303-22:199Tdustrial automation systems and integration - Product data representation and
exchange - Part 22: Implementation methods: Standard data access interface

Gossling, James, Joy, Bill and Guy Ste€ltne Java Language Specificatiohddison-Wesley
Publishing Company, New York, 1996.

Technical corrigendum to ISO 10303-21:1994 Industrial automation systems and integration - Product
data representation and exchange - Part 21: Implementation methods: Clear text encoding of the
exchange structure.
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3 Definitions and naming conventions
For the purposes of this part of ISO 10303, the following definitions and naming conventions apply.
3.1 Terms defined in ISO 10303-1
This part of ISO 10303 makes use of the following terms defined in ISO 10303-1:
O application;
00 application protocaol;
O data;
O implementation method;
O information;
O information model;
O product information model;
U structure.
3.2 Terms defined in ISO 10303-11
This part of ISO 10303 makes use of the following terms defined in ISO 10303-11:
00 aggregation data type;
O complex entity data type;
O partial complex entity data type;
O constructed data type;
00 data type;
O defined data type;
O entity;
O entity data type;
O entity instance;

O enumeration data type;
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O

O

3.3 Terms defined in ISO 10303-22

This part of ISO 10303 makes use of the following terms defined in ISO 10303-22:

O

O

instance;

named data type;
population;
select data type;

value.

application schema;
constraint;

current schema;
external schema;
foreign schema,;
identifier;
implementation class;
iterator;

native schema,;
repository;

schema instance;
SDAI-model;
session;

validation.

©ISO
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3.4 Terms defined in The Java Language Specification
This part of ISO 10303 makes use of the following terms defined in The Java Language Specification:
O class;
U constructor;
O exception;
O field;
O interface;
O member;
0 method,;
O overloading;
O package;
[0 parameter;
O primitive;
O reference;
0 statement;
U type.
3.5 Other definitions

For the purpose of this part of ISO 10303, the following definitions apply.

3.5.1 session entity: an entity declared in thesdai_session_schema or the
sdai_population_schema.

3.5.2 session class specialized Java class for a session entity
3.5.3 application entity: an entity declared in an application schema
3.5.4 dictionary entity: an entity declared in tredai_dictionary_schema.

3.5.5 entity interface:a Java interface representing atitgermlata type of an application schema or
the sdai_dictionary_schema.
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3.5.2 entity class:a Java class representing a complex or single entity data type of an application
schema or thedai_dictionary_schema.

3.5.5 aggregate classa Java class representing an aggregation data type.

3.5.6 select patha sequence of defined data types needed to specify a value of a select data type
as defined in the technical corrigendum of ISO 10303-21:11.1.8.

3.5.7 persistent labela string by which an entity instance can be uniquely identified within a SDAI
repository.

3.5.8 receiver:a Java object upon which a specified member method is invoked.

3.5.9 SDAI method:a Java method representing an SDAI operation.
3.5.10 select-dependentThe base type of an entity attribute or an aggregation typselect-

dependentif the aggregate value, returned by the EXPRE$BeOf function for this base type
contains the name of a defined type whose underlying type is a SELECT data type.

3.5.11 aggregate-dependentThe base type of an entity attribute or an aggregation type is
aggregate-dependenif the aggregate value, returned by the EXPRE®SOf function for this base

type contains the name of a defined type whose underlying type is an aggregation data type or if the
base type is directly an aggregation type.

3.6 Abbreviations
For the purposes of this part of ISO 10303, the following abbreviations apply.
App Application

Attr Attribute

Inst Instance
PID Persistent Identifier
RMI Remote Method Invocation

SDAI Standard Data Access Interface, I5@B03-22
part-21 Clear text encoding of the exchange structure, ISO 10303-21

URL Universal Resource Locator
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3.7 Typographical conventions
The following conventions apply for the following clauses and annexes of this document:

— Terms written in boldfce refer to the EXPRESS or SDAI elements, eopen session

— Terms written in monogee (Courier) refer to Java elements, eeriSession

Java language statements specified in this part of ISO 10303 denote required functionality. Java
language statements are generally separated from the text; however, this is only for the purpose of
clarity.

4 General characteristics

ISO 10303-22 specifies operations independently of any programming language. Language bindings of
the operations are developed for programming languages to define the functionality required of
conforming implementations. Two types of language bindings are identified: late bindings and early
bindings. The concept of language bindings is defined in ISO 10303-22 clause 4.8. This part of ISO
10303 specifies an harmonised late and early language binding of Java to the SDAI. For this, Java
packages, classes, interfaces, methods and data fields implementing SDAI and EXPRESS elements are
defined. This part of ISO 10303 extends the functionality defined in ISO 10303-22 to provide more
efficient or convenient operations.

Entity data types are mapped to the Java ateEEntity and other interfaces extending it for early
binding access. These interfaces are callatity interfaces. Complex entity data types are mapped

to the Java clasSEntity and other classes extending it for early binding access. These classes are
calledentity classes Each entity class implements one or several entity &uesf Aggregation data

types are mapped to the interface Aggregate and specialised classes implementing it. The class
AEntity and other classes extending it represent aggregations of entity instances only. Further Java
interfaces and classes are specified for other EXPRESS elements like schema and defined data types.

The SDAI operations are mapped to public Java methods. The input and output parameters of an
SDAI operation are mapped to the parameters, receiver and return value of the corresponding method
in Java. These methods are cal®dAl methods While executing SDAI methods errors may occur.
These errors are reported to the application program by throwing an SdaiException. Every SDAI
method throws SdaiException. The possible error indicators for an SDAI method are specified in the
definition of the corresponding SDAI operation and, in addition, in this part of ISO 10303.

Note - An implementation may have further public or protected data fields and methods, however, to ensure
robustness, such additional public or protected data fields and methods should be avoided. In the case where
they cannot be avoided, their usage should be specified by the implementation. Except for classes representing
aggregates all classes defined here should have no public constructors.

The entities defined in thBDAI_session_schema and theSDAI_population_schema are

not mapped to entity classes and entity iai6. Instead, specific session classes are defined for
them, see clause 6. TBDAI_dictionary_schema schema is mapped identically to application
schemas with a few exceptions as defined in clause 10. The mapping of the
SDAI_parameter_data_schema to Java classes and interfaces is defined in clause 5.
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An implementation of this part of ISO 10303 is free to substitute any specified Javacitbyf an
equivalent Java class as long as the Java class behaves exactly as the specified Java interface from a
user perspective.

An application program should not extend or implement any of the Java interfaces or Java classes
specified in this part of ISO 10303.

4.1 Entity Attribute and Aggregate Member access

Early and late binding SDAI methods are defined for the following entity and aggregate operations:

O Test attribute, specified in ISO 10303-22:10.10.2;

O Get attribute, specified in ISO 10303-22:10.10.1;

O Put attribute, specified in ISO 10303-22:10.11.3;

O Unset attribute value, specified in ISO 10303-22:10.11.4;

0 Create aggregate instance,  specified in ISO 10303-22:10.11.5;
O Test current member, specified in ISO 10303-22:10.17.2;

[0 Test by index, specified in ISO 10303-22:10.17.1;

O Is member, specified in ISO 10303-22:10.12.2;

O Get by index, specified in ISO 10303-22:10.15.1;

O Get current member, specified in ISO 10303-22:10.12.7,;

O Put by index, specified in ISO 10303-22:10.16.1;

O Put current member, specified in ISO 10303-22:10.13.2;

O Add before current member, specified in ISO 10303-22:10.19.1;
O Add after current member, specified in ISO 10303-22:10.19.2;

O Add by index, specified in ISO 10303-22:10.19.3;

O Add unordered, specified in ISO 10303-22:10.14.1;

0 Unset value by index, specified in ISO 10303-22:10.18.1;

00 Unset value current, member specified in ISO 10303-22:10.18.2;
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0 Create aggregate instance by index, specified in ISO 10303-22:10.16.2;

O Create aggregate instance as current member,
specified in ISO 10303-22:10.13.1;

0 Create aggregate instance before current member ,
specified in 1ISO10303-22:10.19.4;

O Create aggregate instance after current member ,
specified in ISO10303-22:10.19.5;

[0 Add aggregate instance by index, specified in ISO 10303-22:10.19.6;

O Create aggregate instance unordered, specified in ISO 10303-22:10.14.2;
0 Remove by index, specified in ISO 10303-22:10.19.7;

0 Remove unordered, specified in ISO 10303-22:10.14.3;

0 Remove current member, specified in ISO 10303-22:10.13.3.

An SdaiException VA_NSET shall be thrown wh@et attribute , Get by index, or Get
current member  operation would result in an unset value. Tt attribute , Test by
index, orTest current member operation shall be used to check for unset values.

An SdaiException VT_NVLD shall be thrown whétut Attribute , Put by index , Put
current member |, Add before current member , Add after current member , Add
by index, and Add unordered is used with an unset value. The operatidhsset
attribute value , Unset value by index , or Unset value current member shall

be used to unset values.

An SdaiException VT_NVLD shall be thrown whédtut Attribute , Put by index , Put
current member |, Add before current member , Add after current member , Add

by index, and Add unordered is applied with a value of type aggregate. The operations
Create aggregate instance , Create aggregate instance by index , Create
aggregate instance as current member , Create aggregate instance before

current member , Create aggregate instance after current member, Create
aggregate instance unordered , andAdd aggregate instance by index shall be

used to create new aggregates.

Attributes of session entities are read-only. They can onigcbessed through the specialized early
binding style methods defined in clause 6.

For late and early binding it is important whether or not the base type of an entity attribute or an
aggregation type iselect-dependent

4.2 Dynamic SdaiRepositories

While anSdaiSession is open all the availabl&daiRepositories for this SdaiSession
are accessible through the attribkteown_servers . SDAI defines no operations to dynamically

9
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create, delete, or link other SdaiRepositories to the SdaiSession. This language binding defines
additional SDAI methods to create, delete, link, and uniBdaiRepositories while a
SdaiSession is open. Furthermore, import and export functionality to part-21 exchange structures
is defined.

After the open session operation, an initial, implementation dependent set known_servers is
available. Further SdaiRepositories can be linked to the SdaiSession withkBepository

method, see 6.1.6. For this, the additional attribotation is introduced for SdaiRepositories.
During linkRepository location is used to specify where to find the SdaiRepository. The
interpretation ofocation  is implementation dependent. It may be a path in the local file system or
an Internet/Intranet address with login information such as user and password. Implementations may
also support specific repository names from which the location of a repository can be derived.

A linked SdaiRepository may contain entity instances referencing other entity instances in other

SdaiRepositories. These referenced SdaiRepositories shall also be included in the set of
known_servers. However, the location of these SdaiRepositories may be unknown - such repositories
are calleddegenerated Degenerated SdaiRepositories can't be opened. The getLocation method

applied to such an SdaiRepository returns a null value. Only the name of a degenerated
SdaiRepository is known. The linkRepository method can be used to specify a location for a

degenerated SdaiRepository and to find an SdaiRepository in the set of known_servers by name.

In a distributed environment it may happen that there are several SdaiRepositories with the same name.
However, the name in the set of known_servers must be unique. To solve this problem, an application
may remove the location information from an SdaiRepository with the unlinkRepository method, see
6.3.9, and then link it to a new location.

Note: The methods linkRepository and unlinkRepository do not copy the contents of the SdaiRepositories.
They only influence the connection between the SdaiSession and the physical locations of SdaiRepositories.

New SdaiRepositories can be created with the create method, see 6.1deleidieepository
operation physically deletes an SdaiRepository, see 6.3.8. A part-21 exchange structure can be
imported into a new SdaiRepository with the importClearTextEncoding method, see 6.1.8.

The creation, deletion, linking and unlinking of SdaiRepositories, and the importClearTextEncoding are
operations outside the SdaiTransaction mechanism. Applications may commit or abort any pending
SdaiTransaction before invoking one of these operations. It is not possible to undo or abort these
operations afterwards.

4.3 Packages and EXPRESS schema

Throughout this document the package prefix "SDAL" is used as a placeholder for an implementation
specific package name. Implementations shall not directly use the package prefix "SDAL".

Note 1 -The Java Language Sp#cation provides guidance how to choose unique package names.

All schema-independent Java interfaces and classes defined in this part aD38® shall be
contained in a Java package nar@Al.lang . The SDAI dictionary_schema schema is mapped
into packagesDAI.dictionary

10
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Further early binding packages are defined in clause 8.2.

4.4 Aggregates

The EXPRESS aggregates LIST, ARRAY, SET, BAG and also the SDAI non_persistent_list are
treated as Aggregates, see 7.4. However, instances of the aggregates need some knowledge of the
purpose for which they are used. For this, the convenience mg#tddgregationType , see

7.4.1, is introduced. It is the responsibility of the implementation to allow only such operations on the
aggregates, which fit to the aggregation type. Otherwise, an SdaiException has to be thrown.

4.5 Conformance requirements

An implementation of this part of ISO 10303 shall conform to an implementation class as specified in

ISO 10303-22 clause 13. The level of session event recording support, specified in ISO 10303-
22:13.1.3 and the level of scope support, specified in ISO 10303-22:13.1.4 shall not be considered
when determining the implementation class, specified in ISO 10303-22:13.2.

For this language binding support of t8BAIl_dictionary _schema for late binding access is
mandatory.

The implementation shall support all SDAI methods whose original specification in ISO 10303-22
contains an operation required by the implementation class and shall support all convenience functions
defined in this part of ISO 10303.

This part of ISO 10303 does not define details on how to implement the specified Java classes and
methods.

4.6 Agglomerate domain

As defined in ISO 10303-22:8.4.1, a schema_instance is a logical collection of sdai_models, defining
the domain over which references between entity instances in different SdaiModels are supported.
The following SDAI operations use an aggregate of schema_instancesaggl@merate domainof
schema_instances:

[0 Find entity instance users, specified in ISO 10303-22:10.10.8;
O Find entity instance usedin, specified in ISO 10303-22:10.10.9;
O Find instance roles, specified in ISO 10303-22:10.10.11.

Furthermore, such an agglomerate domain is needed for the operation Get Attribute, specified in ISO
10303-22:10.10.1, in the case of derived and inverse attributes. For the purpose of this language
binding to the SDAI, an agglomerate domain shall be represented by an aggregate of sdai_models,
ASdaiModel. This ASdaiModel aggregate is defined as a union ohssteiated _modelsaken over

all members of the aggregate of schema_instances. The ASchemalnstance method
getAssociatedModels, see clause 6.7.1, can be used to retrieve the agglomerate domain of
SdaiModels.

11



ISO/TS 10303-27:2000 (E) ©ISO

5 Mapping of the SDAI_parameter_data_schema

This clause defines how EXPRESS types from Si¥Al_parameter_data_schema specified in
ISO 10303-22 clause Shall be mapped to the Java programming language.

5.1 String_value

The Java clasgva.lang.String shall be associated with the SDAI data tggng_value. For
late binding attribute access the value shall be passed as an instancqavatyguey.Object.

5.2 Binary_value

The Java clasSDAIl.lang.Binary shall be associated with the SDAI data tyjeary value.

For late binding attribute access the value shall be passed as an instance of type
java.lang.Object.

package SDALlang;

public final class Binary {
public Binary(String str) throws SdaiException;
public Binary(byte [] str, int size) throws SdaiException;
public String toString();
public int toByteArray(byte [] byte_array);
public int getSize();
boolean equals(Binary bin);

}
5.3 Integer_value

By default, the Java typmt shall be associated with the SDAI data typteger value Late
binding implementations may represent the actual value using an instgaga.lahg.Integer

or java.math.Biginteger, and the value shall be passed as an instance of type
java.lang.Object.

5.4 Real value

By default, the Java typdouble shall be associated with the SDAI data typal value Late
binding implementations may represent the actual value using an instajac@.t@ng.Double

or java.math.BigDecimal, and the value shall be passed as an instance of type
java.lang.Object

5.5 Number_value

By default, the Java typdouble shall be associated with the SDAI data tyypenber_value Late
binding implementations may represent the actual value using an instajac@.t@ng.Double

or java.math.BigDecimal, and the value shall be passed as an instance of type
java.lang.Object

12
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5.6 Boolean value

The Java typéoolean shall be associated with the SDAI data tippelean_value
5.7 Logical _value

The Java typint  shall be associated with the SDAI data tiggical_value

5.8 Query_source

Query source shall be associated with a methquery , in Aggregate , SdaiModel ,
SdaiRepository, andSchemalnstance

5.9 lterator

The Java class typggdailterator shall be associated with the SDAI data titpeator .

5.10Entity_instance
A Java object of type EEntity shall represent either arapplication_instance or
dictionary_instance. A Java object of type SdaiSession , SdaiRepository

Schemalnstance , SdaiModel , SdaiTransaction , or EntityExtent shall represent
session_instance

5.11 Attribute_value

This part of ISO 10303 does not define how to satirebute_values, however, it defines methods for
late- and early-binding access to attribute _values.

5.12 Select_value

This part of ISO 10303 does not define how to steedect values however, it defines how
select_values are handled for late and early-binding entity attabuotess.

Select_values shall be handled differently for late and early binding attribute access. For both bindings
the same rules as for Select data types, defined in the technical corrigendum as specified in ISO
10303-21:11.1.8, shall be used.

For late binding attribute access the actual select type information for the attribute access methods
shall be defined through a parameter of type Java array of EDefined_type.

For early binding attribute access the actual select type information shall be defined through zero, one,
or more parameters of the early binding Java interface types for the attribute access methods.

5.13 Select_aggregate _instance

This part of ISO 10303 does not define how to sselect_aggregate_instances

13
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5.14 Enumeration_value
An enumeration_value shall be mapped to the Java typg . The numbering of the

enumeration values shall correspond to the list indices of attrddeteents of SDAI entity
enumeration_type specified in ISO 10303-22:6.4.28.

5.15Aggregate_instance

An aggregate_instance shall be mapped to an instance of the Java inteAggeegate or
Java interfaces which extend this interface.

The following subtypes aiggregate_instance shall be mapped to instancesAgfgregate
O set_instance;
O bag_instance;
O schema_defined_list_instance;
O non_persistent_list_instance;
O array_instance;
O application_indexed_array_instance.

Except fornon_persistent_list_instances , an application shall not use the Javew
operator to create instances of any class implemeftjggegate

For late binding attribute access the value shall be passed as an instance of type
java.lang.Object.

5.16 Non_ persistent_list_instance

A non_persistent_list_instance shall be either mapped to an instance of the Java class
AEntity or to an instance of an early binding aggregate, see clause 8.10. Non persistent lists are
created with the Jawaew operator.

Note - There is no way to use an instance of a non_persistent_list as a value for an entity attribute. Non
persistent lists are used only temporarily.

6 SDAI Session classes

This clause describes the session classes that represent the session entities, specified in ISO 10303-
22:7 and ISO 10303-22:8 and aggregate classes thereof.

14
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6.1 SdaiSession

The SdaiSession  class shall represent the SDAI entsiglai_session specified in ISO 10303-
22:7.4.1.

In SDAI the inverse attributactive_transacationis defined asSET [0:1] of sdai_transaction see
ISO 10303-22:7.4.1. For the purpose of this language biralitige transaction is redefined as
OPTIONAL sdai_transaction.

peckege SDAlENG,

pubicdass SdaiSesson{

pubdic ASdaiReposiony getknonwnSenvers() throws SdalExoepion;
pubichodeantestAdiveTransadtion) throns ScaExoepion;

pubic SdaiTiansadion getAdive Transadion() throns SdalExoetion;

puldic staic SaaiSession apenSesson(ihoas ScabExcepion;

pubicvod doseSesson() throns ScaExcepion;

pubic ScaiTransadion siarfTransadionReadWWieAcess() throns ScaExoepion:
pubic ScaiTransadion siarfTransacionReadOnlyAcoess() throns SchExoepion;

pubic EEnity._definiiongetComplexErnityDeinion(EEnity_deiniontypes)
ESchema._definionscherma) throns Scabxoepion;

publc Class getComplexEniy ClassCasd] types, Class schema) throws ScaExoepion;

ubic ScaReposinry InkReposiony(Siing reposiory,_nenme, Objectiocaiion)
throws SdabExospion;

pubic ScaReposiory aesteReposiony(Sting reposiory. neme, Oljectiocation)
throws SdabExospion;

pubic SdaReposinny mpartOearTextEnooding (Sting reposiony. name, Objectsource: location,
Objectdestinaion locaiion)thons SdaExoepion;
}

6.1.1 Open session

The static methoadpenSession shall implement the SDAI operatiddpen sessionspecified in
ISO 10303-22:10.3.1.

6.1.2 Close session

The closeSession  method shall implement the SDAI operatiGiose sessionspecified in ISO
10303-22:10.4.4.

15
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6.1.3 Start transaction read-write access

The startTransactionReadWriteAccess method shall implement the SDAI operatiStart
transaction read-write accessspecified in ISO 10303-22:10.4.6.

6.1.4 Start transaction read-only access

The startTransactionReadOnlyAccess method shall implement the SDAI operatiStart
transaction read-only accessspecified in ISO 10303-22:10.4.7.

6.1.5 Get complex entity definition

The getComplexEntityDefinition and getComplexEntityClass methods shall
implement the SDAI operatid@et complex entity definition, specified in ISO 10303-22:10.9.1.

The types array shall contain the leaf entity data types of the complex entity data type. Two
overloaded methods are specified:

O the late binding method accepts and returndigyEdefinitions ;

O the early binding method accepts Java classes fity émierfaces and returns thetiy class
representing complex entity data type. This class shall implement all entitaceterépecified by
thetypes parameter.

NOTE - The return value may be used as an input parameferdate entity instance

6.1.6 Link repository

The linkRepository method is a convenience method to make an already existing but external
repository known to the current session. On success, the external repository shall be added to the
current session'«known_servers  and returned. All repositories which are referenced by the
application_instances or schema_instances, associated with this repository, shall also be added to the
set ofknown_servers . This method is an extension to the functionality of SDAI.

The parametdocation  shall be used to specify an address of the repository. The interpretation of
this parameter is implementation-dependent. In the case when the value of this parameter is null, the
method searches for the repository with a given name whihiwn_servers  and, if success,
returns it.

Possible error indicators:

SS_NOPN An SDAI session is not open.
TR_NEXS A transaction has not been started.
RP_NEXS The repository does not exist.
RP_DUP  Repository duplicate.

SY_ERR  Anunderlying system error occurred.

16



©ISO ISO/TS 10303-27:2000 (E)

6.1.7 Create repository

The createRepository method is a convenience method which shall be used to create a
repository.

The parameterepository_name shall specify the name of the SDAI repository. The parameter
location  shall be used to specify the address of the newly created repository. The value of this
parameter is implementation-dependent. The value mawylbe. The created repository is added to

the list of known_servers.

Possible error indicators:

SS_NOPN An SDAI session is not open.
RP_DUP  Repository duplicate.

SY_ERR  Anunderlying system error occurred.

6.1.8 Import clear text encoding

TheimportClearTextEncoding method shall be used to create a new repository, then to import
a part-21 exchange structure into this repository, and open this repository. On success, the new
repository is added to the set of known_servers and also to theastivef servers

The parametename specifies the name of the SDAI repository. If this parametaulis the value

of the attributename in the header entitfile_name , as defined in ISO 10303-21:9.2.2, shall be
used as the name for the SDAI repository. If the name is invalid, then the SdaiException VT_NVLD is
thrown.

The parametesource_location is used to specify where to find the exchange structure. The
interpretation of this parameter is implementation-dependent.

The parametedestination_location is used to specify where to place the new created
repository. The interpretation of this parameter is implementation-dependent. The value of this
parameter may beull

Possible error indicators:

SS_NOPN An SDAI session is not open.

FN_NAVL This function is not supported by this implementation.
TR_NEXS A transaction has not been started.

TR_NRW The transaction is not read-write.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

VT_NVLD The SDAI repository name is invalid.

RP_DUP  Repository duplicate.

SY_ERR  Anunderlying system error occurred.

6.2 Implementation

The Implementation class shall represent the SDAI entitgplementation, specified in I1ISO
10303-22:7.4.2

pedage SDALNG
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pubicdass implemerniation{

fubic Sing getName) hrons SdaiExaepion
pubicntgetimplemeniationClass() throws ScaExcepion;
pubicntgefTransadion. evel) throas SdaExoeption;
pubicntgetExpressonLevel) throns Soabxoepion:
pubicntgetDomainEquvelencel evel) throns SdaiExoepion;
}

Note - Thelevel of event recordingand thelevel of scope supportare not available for this language
binding.

6.3 SdaiRepository

The SdaiRepository class shall represent the SDAI entgigai_repository, specified in I1ISO
10303-22:7.4.3 and the SDAI entdglai_repository_contents specified in ISO 10303-22:7.4.4.

pedege SDAlENG,

publcdass SdaiReposiory {

fubic Sting getName) hrons SdaExaepion
pubicA_stinggetDesaipion() throns ScabExoepion;

puldic AStaiViood getMiodels() throns SdaExcepion;

pubic ASchemalngiance getSchermes() throas Sdalboepion;

Further convenience methods are specified to access the attributes of the hégdée emame
see ISO 10303-21:

pubic Sting gefTimeSamp() throws SdaExoetion;
pubicA_stinggetAuihor)throws SdabEoepion

pubicA _stinggetOrganizaiion() throns SdalExostion;

pubicvod setPreprocessanVersion(Sting value) throns SdalbExoepton;
pubic Sting getOriginaiingSysiemy() throns SdalExoetion;
publicvad setOignatingSysem(Sting value) throns SdalExoetion;
publicvod setAuihorizaion(Sting value) throws Soaboepion;

IForealybindng:
pubic SdaiViodel areaieSdaiViode(Stingmodel name, Class schema) throws SdaExoepiion;
IForeiebindng
pubic SdaiVioddl areaieScaiMode(Stingmodel name, ESchema. defintionschena)
throns SdabExospion;
IForealybindng:
pubic Schemalnslance areaieSchemainstanoe(Sting name, Class scherma) throws SdaiExaeption;
IForeiebindng

18
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pubic Schemainsance aeaieSchemaingance(Siing rame,

EScherma. defniionschema) throns Sdaboepion
pubicvod apenReposion() throws SdaExoepion;
publcintouery(Singwhere, EEnity ently, AEnily resLi frows SdaiExoepiion;
puldicvad expatCear TextEncodngOljectbcation) throns SdaException;
puliicvad delseReposion() throws SdabExoepiorn;
}plﬂcvod uninkReposion/() throws Scabxoepion;

Note - Depending on the result of the ongoing ISO 10303-21 amendment standardization the following methods
may be added in future to suppeection_language andsection_context

public A_string getContextldentifiers() throws SdaiException;
public String getDefaultLanguage() throws SdaiException;
public void setDefaultLanguage(String value) throws SdaiException;

6.3.1 Create SDAI-model

The createSdaiModel method shall implement the SDAI operatiGneate SDAI-model
specified in ISO 10303-22:10.5.1.

6.3.2 Create schema instance

The createSchemalnstance method shall implement the SDAI operatiGneate schema
instance , specified in ISO 10303-22:10.5.2.

6.3.3 Open repository

The openRepository method shall implement the SDAI operatid@pen repository ,
specified in ISO 10303-22:10.4.5.

6.3.4 Close repository

The closeRepository method shall implement the SDAI operati@ose repository :
specified in ISO 10303-22:10.5.3.

6.3.5 Get session identifier

The getSessionldentifier method shall implement the SDAI operati@et session
identifier , specified in ISO 10303-22:10.11.7.

6.3.6 SDAI query

The query method shall implement the SDAI operatiSDAI query , specified in ISO 10303-
22:10.4.14, in the case that tngery_source  shall be an SDAI-repository.
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6.3.7 Export clear text encoding

The exportClearTextEncoding method shall export an SDAI repository and its contents into a
new instance of a clear text encoding as defined in ISO 10303-21.

The parametetocation specify where to place the rdting part-21 exchange structure. The
interpretation of this parameter is implementation-dependent.

Possible error indicators:

SS_NOPN An SDAI session is not open.

FN_NAVL This function is not supported by this implementation.
TR_NEXS A transaction has not been started.

TR_NAVL The transaction is currently not available.

TR_EAB The transaction ended abnormally.

RP_NEXS The repository does not exist.

RP_NOPN The repository is not open.

SY_ERR  Anunderlying system error occurred.

6.3.8 Delete repository

The deleteRepository method shall delete arsdaiRepository along with all its
SdaiModels and Schemalnstances . This is done by first invoking the operatiaelete
schema instance , specified in ISO 10303-22:10.6.1, on every contaiBedemalnstance
then, by invoking the operatiaielete SDAI-model on every containe®daiModel , and at last,
by removing the SdaiRepository from the sekobwn_servers in SdaiSession . If open, the
SDAI repository shall be closed by the implementation.

The repository is deleted physically and cannot be linked during this or future sessions.

Possible error indicators:

SS_NOPN An SDAI session is not open.

FN_NAVL This function is not supported by this implementation.
TR_RW  The transaction is read-write and changes are unresolved.
RP_NAVL The repository is currently not available.

RP_NEXS The repository does not exist

SY_ERR  Anunderlying system error occurred.

6.3.9 Unlink repository
The unlinkRepository method shall remove an SDAI repository from the current session.

Possible error indicators:

SS_NOPN An SDAI session is not open.

FN_NAVL This function is not supported by this implementation.
RP_NEXS The repository does not exist.

RP_OPN  The repository is open.

SY_ERR  Anunderlying system error occurred.
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6.4 ASdaiRepository

The ASdaiRepository class shall represent an aggregate of the SDAI estiy repository,
specified in ISO 10303-22:7.4.3.

pedege SDAlENG,

publcdess AScalReposiory mplements Aggregete{

pubic AScaReposiony()
pubicbookanisViember(ScaiReposiorny vale) hrons SoaExoepion

pubc SoaiReposiony getByindex(ntindex) thows Soaxcepion;
}pmsmmgammm(s@ueaumm\s%mpm

6.5 SdaiTransaction

The SdaiTransaction class shall represent the SDAI entiglai_transaction specified in ISO
10303-22:7.4.5.

peckege SDAlENG,

pubicdass SdaiTransadion{
pubicsacindintNO_ACCESS,

pubicsacinditREAD ONLY;

publcsiaicialitREAD WRITE,
pubicntgetViode() throas Sdalbxcepton;

pubic SdaiSession getOwningSession() throas SdalbExcepton
pubicvad abort() throns SdaExcepion;

}

6.5.1 Commit

Thecommit method shall implement the SDAI operatidommit, specified in ISO 10303-22:10.4.8.
6.5.2 Abort

Theabort method shall implement the SDAI operatidimort , specified in ISO 10303-22:10.4.9.
6.5.3 End transaction access and commit

The endTransactionAccessCommit method shall implement the SDAI operatidind
transaction access and commit , specified in ISO 10303-22:10.4.10.

6.5.4 End transaction access and abort

The endTransactionAccessAbort method shall implement the SDAI operatidand
transaction access and abort , specified in ISO 10303-22:10.4.11.
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6.6 Schemalnstance

©ISO

The Schemalnstance class shall represent the SDAI ent#ghema instance specified in 1ISO

10303-22:8.4.1

pedege SDAlENG,

puldicdass Schemalinsiance{

Publc Sing geName) hrons SceExcepion

pubic ASchiViodel getAssoasiedViodel() hrons ScaExoepion;
pubicESchema._deiniion geNaiveScherma() throws Sdabxoeption;
pubdic Siing geiNaiveSchemaStiing) throns ScaExoeption;
pubichodeantestChangeDate() throns SabExoepion;

pubdic Siing getChangeDaie() throns ScabExcepion;

puidic Sting getValcetionDate() throns ScabExoepion;

puidiclong getValdaionDeielongy) throws SdaExoepion;
pubicintgetValdaionRes i) throns SdabExoepton;
pubicintgetvValdaionl evel) throns SdaExaepiion;

pubicvod deleie() throns SdaExaepiion;
pubicvodreneme(Sting reme) throns SceExoepion;

pubicvod addSdaiViodelSciaiviode mode) throns SoaiExoeption;

pubicvod removeSdaiViodelSdaiviodel model) throns ScaExoepton;
pubicintauery(Stingwhere, EEnity ertity, AEnily resul) trows Sdaxoepiion;
pubicintvaldaieGobaRUSECGIHH 1ueuie, AEniy nonCon)throns ScaExoeption;
publcintvalckieGobalRue(Sting rue, AEnity nonCon) hrons SdaExoepiion;
pubicinhvaldeieUnguenessRueEUNQLeness ukeruie, AEniy nonConf) throns Sdabxoeption;
publcintvalcsieUniuenessRug(Sting ue, AEnily nonCort) throws SoeiExoepion;
pubicintvaldeteinsanceReierenceDoman(AEnty nonConi) throws SdaExoepion;
pubicintvaldeieSchemalinsiance() throns ScaExoeption;

puidicbookean sValdsionCurrent() throns ScabExcepion;

}

6.6.1 getValidationDateLong

The getValidationDateLong method is a convenience method which shall return theldaga

equivalent ofvalidation_date of schema_instancesee ISO 10303-22:8.4.1.

6.6.2 Delete schema instance

Thedelete method shall implement the SDAI operatidalete schema instance

in ISO 10303-22:10.6.1.

6.6.3 Rename schema instance

Therename method shall implement the SDAI operati®aname schema instance

in ISO 10303-22:10.6.2.
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6.6.4 Add SDAI-model

The addSdaiModel method shall implement the SDAI operatiddd SDAI-model , specified in
ISO 10303-22:10.6.3.

6.6.5 Remove SDAI-model

The removeSdaiModel method shall implement the SDAI operatiBemove SDAI-model
specified in ISO 10303-22:10.6.4.

6.6.6 SDAI query

The query method shall implement the SDAI operatiSDAI query , specified in ISO 10303-
22:10.4.14 in the case that tipgery_source is a schema instance.

6.6.7 Validate global rule

The validateGlobalRule methods shall implement the SDAI operatidalidate global
rule , specified in ISO 10303-22:10.6.5.

6.6.8 Validate uniqueness rule

The validateUniguenessRule methods shall implement the SDAI operatidalidate
unigueness rule , specified in ISO 10303-22:10.6.6.

6.6.9 Validate instance reference domain

The validatelnstanceReferenceDomain method shall implement the SDAI operation
Validate instance reference domain , specified in ISO 10303-22:10.6.7.

6.6.10 Validate schema instance

The validateSchemalnstance method shall implement the SDAI operatidfalidate
schemainstance , specified in ISO 10303-22:10.6.8.

6.6.11 Is validation current

The isValidationCurrent method shall implement the SDAI operatits validation
current , specified in ISO 10303-22:10.6.9.

6.7 ASchemalnstance

The ASchemalnstance class shall represent an aggregate of the SDAI estiygma_instance
specified in ISO 10303-22:8.4.1.

peckege SDAlENG,

ﬁmm%m{
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pulbiichodeansMember(Schemalnsiance value) throws SdabExoepiior;

pubic Schemainsance getCureniViember(Sdailteratorier) throws ScaExoepiion;
pubic Schemainsance geByindex(intindex) throws ScaiExoepion;

pubicvad addByindex(intindex, Schemalinsiance value) throws SdabExoepior;
pubic ASdaiModel getAssodatedViodes(irons SdaExoetion;

}
NOTE - The usage ofASchemalnstance for sdai_repository_contents.schemas and
sdai_model.associated_with is read-only. But ASchemalnstance can also be used as a specialized
non-persistent list for operations likéind entity instance usedin , Find entity instance

users andFind instance roles

6.7.1 getAssociatedModels

The getAssociatedModels method is a convenience method to retrieve the agglomerate domain of
SdaiModels from an ASchemalnstance, see clause 4.6.

Possible error indicators:

SS_NOPN An SDAI session is not open.

FN_NAVL This function is not supported by this implementation.
S| NEXS The schema instance does not exist.

SY_ERR  Anunderlying system error occurred.

6.8 SdaiModel

The SdaiModel class shall represent the SDAI enstyai_mode] specified in ISO 10303-22:8.4.2
and the SDAI entityydai_model_contentsspecified in ISO 10303-22:8.4.3.

pedege SDAlENG,

pubicdass SdaiViodel{

pubicsacindintNO_ACCESS,

pubicsaEciaintREAD ONLY;

pubicsacired tREAD WRITE,

fubic Sing getName) hrons ScaiExaepion

pubicESchema. defntiongetUndedyingScherma() throns SdaExoepion;
puldicbodeantestChangeDate() throns SdaExcepion;

pubic Sting getChangeDaie() throns SdaExoetion;
pubicntgetViode() throas Sdalbxoepton;

pubic ASchemalngiance getAssodaiedV () throws ScaExoepion;
pubic AEniy getindlances() throas Sdalbxoepion

puldic AEnityBxient getFoders() throns SalExoepion;

puldic AEnityBxient getPopulsiedroders() throas SdalbExoepion;

pubicvod renameSdaiViode(Sting name) throws SdaExoepiion;
pulicvad satReadOnlyAcoess|) throws SdabExoepion
pubicvod promaieSoaiViod ToRW() throas ScaiExoeption;
pulbiicvad redLiceSdaViodel TORO() throws SdaExcepion;
pulbicvad endReadOnlyAcoess() throws ScaBxoepion
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pubicvod serReac\MieAcoess() hrons SoaEoepior;
pubicvadendReacMiAccess() hrons SoeExceniorn
pubicEENy_defnfiongetErnityDefniionSting entty_neme)throws SdaExcepton

IForeebndng
poubic EEnity cresteEnttyinsianoe(
EFrity_defnfionentty_deintion)throws ScaExoepion;

IForeatybindng
pubic EEny cresteEriyinsnoe(Class ety definiion) trons SoeExcepiorn;

poubic EENiy copyinsianos(EEnity souree) throws SdabExoepion;

poubic AEniy copyinsiances(AENiy souroe) throws SdaExaepion;

pubicvod undoChanges() throns SdaExaeion;

pubicvod saveChanges() throas Sdalboepion

IForeebndng

fubic AEnity getinsienoes(EEnity_deintionently deiniion) hrows SceExoepton;
puldic AEnity getinsances(EEntty definiionently definiion]) hrons SdaExcepion;
ubic ANty getbadinsanoes(EEity._defntionenity deiniion) hrows ScExoepion;
IForealybndng

puldic AEnity getinsiances(Classently_defintion) throns SdaExcepion;

puldic AEnity getinsiances(Class ently.defintion]) throns ScaExoeption;

pubic AEniy getExacinstances(Ciass entity_definiion) throws SdaExoespiion;

pubicESthema, defniongeDefnedScherma() hrons SceExceniornt
}

Note - Depending on the result of the ongoing ISO 10303-21 amendment standardization the following methods
may be added in future to support sectionglege and section_context :

public A_string getContextldentifiers() throws SdaiException;
public String getDefaultLanguage() throws SdaiException;
public void setDefaultLanguage(String value) throws SdaiException;

6.8.1 getMode

The getMode method returns an integer specifieying the current access mode. The possible values
are NO_ACCESS, READ_ONLY and READ_WRITE.

6.8.2 Delete SDAI-model

The deleteSdaiModel method shall implement the SDAI operatibelete SDAI-model
specified in ISO 10303-22:10.7.1.

6.8.3 Rename SDAI-model

The renameSdaiModel method shall implement the SDAI operatiBename SDAI-model ,
specified in ISO 10303-22:10.7.2.
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6.8.4 Start read-only access

The startReadOnlyAccess method shall implement the SDAI operatiStart read-only
access , specified in ISO 10303-22:10.7.3.

6.8.5 Promote SDAI-model to read-write

The promoteSdaiModelToRW  method shall implement the SDAI operatiBnomote SDAI-
model to read-write , specified in ISO 10303-22:10.7.4.

6.8.6 Reduce SDAI-model to read-only

ThereduceSdaiModelToORO method is an extension to the SDAI. It shall behave exactly like the
end read-write access operation except that it changes the access mode of the SdaiModel from READ-
WRITE to READ-ONLY.

NOTE - The transaction operations abort and commit resolve all pending changes.

Possible error indicators:

SS NOPN An SDAI session is not open.

FN_NAVL This function is not supported by this implementation.
MO_NEXS The SDAI-model does not exist.

MX_NDEF The SDAI-model access is not defined.

MX RO  The SDAI-model access is read-only.

TR_RW  The transaction is read-write and changes are unresolved.
TR_EAB The transaction ended abnormally.

SY_ERR  An underlying system error occurred.

6.8.7 End read-only access

The endReadOnlyAccess method shall implement the SDAI operatiéind read-only
access , specified in ISO 10303-22:10.7.5.

6.8.8 Start read-write access

The startReadWriteAccess method shall implement the SDAI operati@tart read-
write access  , specified in ISO 10303-22:10.7.6.

6.8.9 End read-write access

The endReadWriteAccess  method shall implement the SDAI operati&@md read-write
access , specified in ISO 10303-22:10.7.7.

6.8.10 Get entity definition

The getEntityDefinition method shall implement the SDAI operatiddet entity
definition , specified in ISO 10303-22:10.7.8.
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6.8.11 Create entity instance

The createEntitylnstance methods shall implement the SDAI operati©reate entity
instance , specified in ISO 10303-22:10.7.9.

6.8.12 Copy application instance

The copylnstance method shall implement the SDAI operatidDopy application
instance , specified in ISO 10303-22:10.11.1.

6.8.13 copylinstances

The copylnstances method is a convenience method to copy entity instances from a provided
aggregate to the model. The copies created are also collected into an aggregate which is returned by
this method.

References between the source instances are copied such that they refer the new target instances.
Otherwise this method work similarly as specified in the definition of the SDAI oper@opy
application instance , see ISO 10303-22:10.11.1.

6.8.14 Undo changes

The undoChanges method shall implement the SDAI operatidndo changes , specified in ISO
10303-22:10.7.10.

6.8.15 Save changes

The saveChanges method shall implement the SDAI operat®ave changes , specified in ISO
10303-22:10.7.11.

6.8.16 SDAI query

The query method shall implement the SDAI operatiSDAI query , specified in ISO 10303-
22:10.4.14 in the case that tipgery_source  is anSDAI-model .

6.8.17 Get instances

The getinstances methods shall return a read-only aggregate of instances. Several overloaded
methods are specified to retrieve either all instances or only instances for one or several entity data
types and for late and early binding access.

The returned aggregate shall be of type AEntity. Applications can cast this aggregate to an aggregate
of the specific entity.

Possible error indicators:

SS _NOPN An SDAI session is not open.
MO_NEXS The SDAI-model does not exist.
MX_NDEF The SDAI-model access is not defined.
ED_NDEF Entity definition is not defined.
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ED_NVLD Entity definition invalid.
VA_NVLD Value invalid.
SY_ERR  Anunderlying system error occurred.

6.8.18 Get exact instances

The getExactinstances methods shall return a read-only aggregate containing all the instances
of a complex entity data type specified by the paraneridty definition . The variation of

the method for early binding shall have a parameter of type Java Class whose allowed value is an
entity class, see subclause 8.9.

The returned aggregate shall be of type AEntity. Applications can cast this aggregate to an aggregate
of the specific entity.

Possible error indicators:

SS_NOPN An SDAI session is not open.
MO_NEXS The SDAI-model does not exist.
MX_NDEF The SDAI-model access is not defined.
ED_NDEF Entity definition is not defined.
ED_NVLD Entity definition invalid.

VA_NVLD Value invalid.

SY_ERR  An underlying system error occurred.

6.8.19 Get defined schema

The getDefinedSchema method is a convenience method that shall find the
schema_definition instance in the case that tlelai_ model manages dictionary data.
Otherwise, the null value shall be returned.

NOTE - The same instance of schema_definition can be found by traversing to:

sdai_model.contents -> sdai_model_contents
sdai_model_contents.folders[i] -> entity_extent
entity_extent.instances|i] -> EEntity

EEntity => ESchema_definition

Possible error indicators:

SS NOPN An SDAI session is not open.

MO_NEXS The SDAI-model does not exist.

MX_NDEF The SDAI-model access is not defined.

FN_NAVL This function is not supported by this implementation.
SY_ERR  Anunderlying system error occurred.

6.9 ASdaiModel

The ASdaiModel class shall represent an aggregate of the SDAI esatity mode) specified in ISO
10303-22:8.4.2.

peckege SDAlENG,
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pLbic dass ASthViooe implements Agyrecae{
pubichooeenisViemberScaViodehvabe) hons SteExcepion;

pubdic ScbiVioE geByindex(itindex) hrons SoaEoeptor;
}msaavmugaommma(mmmsaﬁmm

6.10 EntityExtent

The EntityExtent class shall represent the SDAI entigtity extent, specified in ISO 10303-
22:8.4.4.

package SDAlNG,

pubicdass EriyExernt{

EEriy ceirb . i
Sty i gesﬂ:' Ei: TG 0 S iScIeEpeuncn;
}SoblVbdalgsOJ\mdBy()fmsSobE)mpm

For implementations supporting early binding it shall be possible to cast the aggregate returned by
getinstances  to an early binding aggregate of the corresponding entity definition.

6.11 AEntityExtent

The AEntityExtent class shall implement an aggregate of the SDAI estitity extent, specified
in ISO 10303-22:8.4.4.

pedege SDAlENG,

pubcdass AENityExertimpements Agregaie{
pubdichookeanisViemberEnilyExientval i) hrons SoaExoeption;
}pmammmmvﬁrm(mmm\s%mm

6.12LOGICAL

The Java class ELogical supports the transformation between the EXPRESS LOGICAL data type and
the Java primitive data type int.

peckege SDAlENG,
pubcinal dass ELogical{
publcsaicialintFALSE=1;
publcsaicialint TRUE=2
publcsaicialint UNKNOWN=3;
pubcsiicial Stingvalues]|={ FALSE", TRUE', UNKNOWN'}
privete ELogcal){
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}

publcsiEictDN(SIng st
or(ti=0;i<3 H+)y{

f(alesilequetsignoreCase(sif) reumi+1;

}
retnG;

}

publcsiaic SingoSgrtvel e){
flabe=—0)retm'uns=t}
reumvaleshvale-1J;

}

7 Late binding
This clause defines the Java interfaces and classes for late binding of the

SDAI_parameter_data_schemaas specified in clause 9 of ISO 10303-22. Late binding support for
application schemas is mandatory.

7.1 Late binding base types
Late binding attribute access is specified in [BI303-22:4.8. For late binding attribuecess the
actual Java type of an attribute-value or aggregate-member is either int, double, boolean or Obiject.
The return value of théestAttribute , testCurrentMember or testBylndex methods
determines the actual Java type.
The possible return values are as follows:

O O for an unset value;

0 1 for the Java typ®bject ;

O 2 for the Java typimt ;

O 3 for the Java typdouble ;

O 4 for the Java typboolean .

Applications may use this return value to select the proper late binding method to retrieve an attribute
or aggregate member value of typbject ,int , double orboolean .

7.2 Select data types for late binding
A Java array of EDefined_type, called thelect-array, is used to distinguish between EXPRESS

SELECT values for attributes and members of aggregates. The following late binding access methods
have aselect parameter for this select-array:
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[0 Test attribute;
O Put attribute;
0 Test by index;
O Put by index;
O Test current member;
00 Put current member;
O Add before current member;
[0 Add after current member;
O Add by index;
O Add unordered;
O Is member;
O Remove unordered;
[0 Create aggregate instance;
O Create aggregate instance by index;
[0 Create aggregate instance as current member;
O Create aggregate instance before current member;
O Create aggregate instance after current member;
O Add aggregate instance by index;

O Create aggregate instance unordered.

NOTE - The select-array corresponds to the attribute data_type of the possible EXPRESS specification given
in example 11 of ISO 10303-22:9.4.8.

The order of the defined data types in this array shall follow the order of KEYWORDS as defined in
part-21, and in the technical corrigendum to ISO 10303-21:11.1.8.

For the SDAI methods estAttribute , testCurrentMember and estBylndex an
implementation of this language binding shall fill the select-array with the select information and set all
unused array elements to null. The application is responsible for supplying a sufficiently big array. In
the case when the size of the array is too small to store the select information, an SdaiException
VA_NVLD shall be thrown.
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To use all other methods listed above, an application should fill the select-array with proper values. In
the case when the attribute or aggregation type is not of the select type, an application can pass the
null  value for theselect parameter. If the values in the select-array do not fit with the underlying
express schema, the SdaiException VA_NVLD shall be thrown.

NOTE - For an example of a late binding application dealing with SELECTS, see D.3.
7.3 EEntity

The EEntity interface shall represent the SDAIltiBes application_instance specified in ISO
10303-22:9.4.3 andictionary_instance, specified in ISO 10303-22:9.4.5.

publcinteriace EErly{

Objectget ded(EAtUe atitbue) hrows SoaExcepion

niget nEAbueatroue) throns ScabExcepion;

doubleget doubie(EAtbuR attibuie) throns ScabBoepion;

bodeanget bodeanEAtbuie attioLie) throns Scabospion;

Abniyget nverse(Einverse:_atirbuie attrouie, ASdaiViodel domain) throns ScaException;
ntiesAtrbueEAtTue atbuie, FEDeiined typel] seled) throns SoaiExoetion;
SdaiVioddl indEniyinstanoeSdaiViodel) throns SoaiExoeption;

IForeiebindng

EEniy deintiongetinsanosType() throns ScebExoeption;

IForeiebindng

bodeanisinsanceOfEENly_deintiontype) throns SdaExoepion;

IForeiebindng

bodeaniskKindOfEEniy defniiontype) throns SoaiExoeption;

throns SdaExoeation;
ntgetAtiiouieVaeBoundEAtuie attibuie) throns ScaBoeption;
vodindinsanceDaiaTypes(ANamed typeresul)throns Sdabxoepion;

vod deleieAppicationinsiance() throns ScaExospion:

vod setEAtbuie atiuie, Ohiectvalue, EDelned type seled]) throns SoaiExoeption;
vodsetEAtbuie attiouie, intvalue, EDefined type seledf) throns Scabxoeption;
vod setEAtbuie atiiuie, doubievalue, EDefined type seledf]) throns ScaibBoeption;
vod unsetAtibuie\/alue(EAtLie Attiouie) throns ScaBxoepion;

Aggegaie aeaieAggregaie(EAUER Atitouie, EDeined type seted])) throns SceiExospion;
SiinggetPersisentabel) throns St xospion;
StinggetDesaipion() throws SdabExoepton;

nivaldeieWhereRUeEWhere_1ue Rue) throns Sdaibxoepiion;
booeenvaldsieRequIrrdBEpIdAtLiEsAssgnedAAtLie NonConi) throws SdalExoepion;
booeenvaldaieinverseAtiuiesAAtLiE NonCon) throns SceExospion;
nhvaidaieBxpiaAthuEesReierencesAAtLiE NonConf) thoas ScaExcepion;
nhvaldaieAgyegaiesSze(AAtoLie NonCon) throns SceExospion;
booeenvaldaieAggregaiesUnoueness(AAtruie NonConi) throws SdaExoepion;
bodeanveloaieArayNaOpionalAArLIE NonCor) throns ScaBoepion;
ntvaldaieSingWidh(AAtiLie NonConf) throns SceExoepiion;
n\m&aw\ummmﬁms%mpm

}S'mwn"go;
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7.3.1 Get attribute

The get_object |, get _int, get boolean and get_double  methods shall implement the
SDAI operationGet attribute , specified in ISO 10303-22:10.10.1.

In addition to error indicators defined in ISO 10303-22, these methods shall also use the following
error indicator: VT_NVLD, The value type is invalid.

7.3.2 Getinverse attribute
Theget_inverse  method shall implement the SDAI operat®at attribute , Specified in ISO

10303-22:10.10.1 for late bindiragcess of inverse attributes. Tdhemain parameter specifies the
agglomerate domain as defined in clause 4.6.

7.3.3 Test attribute

ThetestAttribute method shall implement the SDAI operatibest attribute , specified in
ISO 10303-22:10.10.2. See clause 7.1 for the return value.

See clause 7.2 for ttleelect  parameter.

7.3.4 Find entity instance SDAI-model

The findEntitylnstanceSdaiModel method shall implement the SDAI operatiéind
entity instance SDAI-model , specified in ISO 10303-22:10.10.3.

7.3.5 Getinstance type

The getinstanceType method shall implement the SDAI operati@et instance type :
specified in ISO 10303-22:10.10.4.

7.3.6 Is instance of

The islnstanceOf method shall implement the SDAI operatisrinstance of , specified in
ISO 10303-22:10.10.5.

Note: No early binding method for this operation is given because applications can directly compare the Java
classes, using the Java metigsdiClass

7.3.7 Is kind of

TheisKindOf  method shall implement the SDAI operatisrkind of , specified in ISO 10303-
22:10.10.6.

Note: No early binding method for this operation is given because applications can directly use the Java
operatorinstanceOf  or the Jav&lass method ighstance to compare the entity instance with an entity
interface.
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7.3.8 Find entity instance users

The findEntitylnstanceUsers method shall implement the SDAI operatibimd entity
instance users , specified in ISO 10303-22:10.10.8.

In the case when the paramedemain is null, the domain includes only the SdaiModel to which this
instance belongs.

7.3.9 Find entity instance usedin

The findEntitylnstanceUsedin method shall implement the SDAI operatigimd entity
instance usedin , specified in ISO 10303-22:10.10.9.

In the case when the paramedemain is null, the domain includes only the SdaiModel to which this
instance belongs.

7.3.10 Get attribute value bound

The getAttributeValueBound method shall implement the SDAI operati@Get attribute
value bound , specified in ISO 10303-22:10.10.10.

7.3.11 Find instance roles

The findinstanceRoles method shall implement the SDAI operatiéiind instance
roles , specified in ISO 10303-22:10.10.11.

In the case when the paramedemain is null, the domain includes only the SdaiModel to which this
instance belongs.

7.3.12 Find instance data types

The findinstanceDataTypes method shall implement the SDAI operatiBimd instance
data types , specified in ISO 10303-22:10.10.12.

7.3.13 Delete application instance

The deleteApplicationinstance method shall implement the SDAI operati@elete
application instance , specified in ISO 10303-22:10.11.2.

7.3.14 Put attribute

The set methods shall implement the SDAI operatfut attribute , specified in ISO 10303-
22:10.11.3.

See clause 7.2 for ttleelect parameter.
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7.3.15 Unset attribute value

The unsetAttributeValue method shall implement the SDAI operatidnset attribute
value , specified in ISO 10303-22:10.11.4.

7.3.16 Create aggregate instance

The createAggregate method shall implement the SDAI operati@reate aggregate
instance , specified in ISO 10303-22:10.11.5.

See clause 7.2 for ttleelect parameter.

7.3.17 Get persistent label

The getPersistentLabel method shall implement the SDAI operati@et persistent
label , specified in ISO 10303-22:10.11.6.

7.3.18 Get description

The getDescription method shall implement the SDAI operatigbet description :
specified in ISO 10303-22:10.11.8.

7.3.19 Validate where rule

The validateWhereRule method shall implement the SDAI operatidalidate where
rule , specified in ISO 10303-22:10.11.9.

7.3.20 Validate required explicit attributes assigned

The validateRequiredExplicitAttributesAssigned method shall implement the SDAI operation Validate
required explicit attributes assigned, specified in ISO 10303-22:10.11.10.

7.3.21 Validate inverse attributes

The validatelnverseAttributes method shall implement the SDAI operativialidate
inverse attributes , specified in ISO 10303-22:10.11.11.

7.3.22 Validate explicit attributes references

The validateExplicitAttributesReferences method shall implement the SDAI operation
Validate explicit attributes references , specified in ISO 10303-22:10.11.12.

7.3.23 Validate aggregates size

The validateAggregatesSize method shall implement the SDAI operatidralidate
aggregates size , specified in ISO 10303-22:10.11.13.
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7.3.24 Validate aggregates uniqueness

The validateAggregatesUniqueness method shall implement the SDAI operation
Validate aggregates uniqueness , specified in ISO 10303-22:10.11.14.

7.3.25 Validate array not optional

The validateArrayNotOptional method shall implement the SDAI operatidalidate
array not optional , specified in ISO 10303-22:10.11.15.

7.3.26 Validate string width

The validateStringWidth method shall implement the SDAI operatigalidate string
width , specified in ISO 10303-22:10.11.16.

7.3.27 Validate binary width

The validateBinaryWidth method shall implement the SDAI operatigalidate binary
width , specified in ISO 10303-22:10.11.17.

7.3.28 Validate real precision

The validateRealPrecision method shall implement the SDAI operatigalidate real
precision , specified in ISO 10303-22:10.11.18.

7.3.29 toString

ThetoString  method is a convenience method useful, for example, for debugging. It shall return a
Java String which contains the persistent identifier and the values of the attributes of this instance.

Note - Implementations may choose a format similar to the entity instances mapping in ISO 10303-21.

Possible error indicators:

SS _NOPN An SDAI session is not open.

El_NEXS Entity instance does not exist.

FN_NAVL This function is not supported by this implementation.
SY_ERR  An underlying system error occurred.

7.4 Aggregate

The SDAI entity aggregate_instance specified in ISO 10303-22:9.4.11, its subtypes, and the
operations defined on it shall be represented by the Java interface Aggregate.

?ﬂcmmw
SDAlddionary EAggregation e getAggregaiion Type)
throns SoeExoepion;
intgetVierberCount() throws SaExoepion;
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bodean EMembeObecvalue, EDefined type sekedi)throns Scabxoepion:
bodeansMemberintvalue, EDefined type seledf]) throns Sdabxoepion;
bodeansMemberdoublevalue, EDefined  type seed]]) throns SdaExcepion;
bodeansMemberbooeanvalue, EDefined type seed]]) throns SdaExcepion;
Schilieyaior aresteleraton() throns SdabExoepion;

ntgetUpperBound() throns ScaExoeption;

ntqueryStingwhere, EEniy enity, AEnity resuif) throas Soalbxoepion;
ObeageByindexChed(intindex) trons SceExoepion
ngeByindexntintinde) throns SdabExcepion;

double getByindexDoLbie(ntindex) throns SdaExcepion;

bodean getByindexBodean(ntindeX) throns Sdabxoepiorn;
ntigetvalueBounoByindex(intindex) throas ScaExoepion;
vodseByindex(rtinex, Oljectvalue, EDefined type seled) hrons SdaExoepion;
vodseByindexrtindex intvalue, EDefined type seledf]) throns Sdaibxoepiorn;
vodseByindexrtindex doublevalue, EDefined type seledi) throws SoaBxoepion:
vodseByindexrtindex booeanvalue, EDefined  type seed]]) throns SdaExcepion;
Agyregete areaieAggyegaiEByindex(intindex EDefned type seled)hrons Soaboepion
ntiesByindex(intindex, EDelined type seled]) throns Sdabxcepion;
rthﬁrxb(rtrdaoirmS(bE)mm

vodresetArayindex(intioner, mma)IhONSS(ﬂE)oepm
vodaddByindex(ntindex, Obectvalue, EDelined type seled]]) throws SdaExaepion;
vodaddByindex(intindex ntvalue, EDefined type seed]]) throns SdaExcepion;
vodaddByindex(intindex, double value, EDelned type seledf]) throns SdaExoeption;
vodadoByindex(intindex; bodkeanvalue, EDeined type seled) throns SdaExoepion;
Aggregete addAggregaieByindex(intindex, EDefined type seted]]) trows ScaExoepion;
vodremoveByindex(rntindex) throns Sdabxoepiorn;

vod deeeNonPerssient i) throws SdaExcepion;
vodaddUnodered(Obectvalue, EDefined type seledf]) throns Sdaibxoepion;
vodaddUnodered(ntvalue, EDelined type seled]) throns SdaExoeption;
vodaddUnodered(doubie value, EDefined type seledi)throns Scabxoepion;
vodaddUnodered(oodeanvalue, EDefined type seledi) throws ScaBxoepion;

vodremoveUnardered(ntvalue, EDelined type seied]]) throws SdalExoepion;
vodremoveUnardered(doube value, EDefined type seted]]) throns SceExoepion;
vodremoveUnardered(oodeanvalue, EDelined type seted]) throns SceExospion;
ntiestCureniMemben(Sdaiieraiorier, EDefined type seed]]) throns SdaExcepion;
ntiesiCureniMemben(Sdhileraiorier) throns ScaExcepion;
OhectgeiCurentViemberObed(Sdalieratorier) hrons Scabxoepion
ntgeiOureniMemberni(Solalieraiorier) throns SabExcepion;
double getCurentViemberDouble(Shiieraiorier) hrows ScaExcepion;
bodean getCurentiViemberBookean(Sdalieratorier) throns SdalbExoepion;
Aggeggaie aeaieAggregaeAsCureniMemben(Sdhiteratorier, EDelned typeseed])
throns SdaExoepion;

vod setCurentViember(Sdaiteratorier, Obectvale, EDefined typeseled])

throns SdaExoepion;

vodsetQuneniVembex(Sckileratorier intvale, EDeined typeseled)trons SoeExcepiornt

vodsetCuneniVembex(Schileratorier, doudevale, EDeined typesaled])

ISO/TS 10303-27:2000 (E)

37



ISO/TS 10303-27:2000 (E) ©ISO

throns SdaExoepion;
vod setCurentViember(Sdaiteraiorier, bodeanvalue, EDefined type seed)

throns SdaExoepion;
vodadoBeiore(Sdalieratorier, Obectvalue, EDelined type seled]) throns SdabExoepion;
vodaddBeiore(Sdalieratorier, intvale, EDeined type seled]]) throns SdaExoepion;
vodadoBeiore(Schiieratorier, double value, EDeiined type seled]]) throns SdalExoepion;
vodadoBeiore(Sdhalieratorier, bodean value, EDefined type seledf]) throns Soabxoepiorn:
vodaddAfier(Sdalieratorier, Obectvalue, EDeined type seled]]) throns SaExoepion;
vodaddAfer(Sdailieratorier, intvaluie, EDelined type seled]]) throns SdaExcepion;
vodaddAfier(Sdalteratorier, double value, EDefined type seledf]) throns Sdaibxoepion;
vodaddAfier(Sdalieratorier, bodkean value, EDefined type seledf]) throns Sdaibxoepiion;
Aggegpie aeaieAggregaieBaioe(Sdaierainrier, EDeined type seed])) throns SdabExoeption;
Aggeggaie aeaieAggregaeATer(Sdaieraiorier, EDefined type seledf]) throws Sdabxoeption;
vod dear() throns Sdabxoepion;
}vodSrrnglrrq)

7.4.1 Get aggregation type

The getAggregationType method is a convenience method to retrieve information from the
SDAI_dictionary_schema on the particular type.

Possible error indicators:

Al NEXS The aggregate instance does not exist.

FN_NAVL This function is not supported by this implementation.
SY_ERR  Anunderlying system error occurred.

7.4.2 Get member count

The getMemberCount method shall implement the SDAI operati@et member count |,
specified in ISO 10303-22:10.12.1.

7.4.3 Is member

TheisMember method shall implement the SDAI operatisnmember , specified in ISO 10303-
22:10.12.2.

See clause 7.2 for tlselect parameter.

7.4.4 Create iterator

The createlterator method shall implement the SDAI operatid@@reate iterator ,
specified in ISO 10303-22:10.12.3.

7.45 Attach iterator

The attachlterator method is a convenience method which shall support the reuse of an existing
Sdailterator object, created wi@reate iterator , for another aggregate. The SDAI operation
Create iterator is, specified in ISO 10303-22:10.12.3.
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7.4.6 Getlower bound

The getLowerBound method shall implement the SDAI operati@et lower bound , specified
in ISO 10303-22:10.12.9.

7.4.7 Get upper bound

The getUpperBound method shall implement the SDAI operati@et upper bound , specified
in ISO 10303-22:10.12.10.

7.4.8 SDAI query

The query method shall implement the SDAI operatiSDAI query , specified in ISO 10303-
22:10.4.14, in the case when thgery source  is an aggregate.

7.4.9 Get by index

The getBylndexObject getByIndexint getBylndexBoolean and
getBylndexDouble  methods shall implement the SDAI operat{®at by index , specified in

ISO 10303-22:10.15.1. Further overloaded methods shall be defined in classes implementing this
interface.

In addition to error indicators defined in ISO 10303-22, these methods shall also use the following
error indicator: VT_NVLD, The value type is invalid.

7.4.10 Get value bound by index

The getValueBoundByIndex method shall implement the SDAI operati@et value bound
by index , specified in ISO 10303-22:10.15.4.

7.4.11 Put by index

The setBylndex methods shall implement the SDAI operatfut by index , specified in ISO
10303-22:10.16.1. Further overloaded methods shall be defined in classes implementing &ts.interf

See clause 7.2 for tleelect  parameter.
7.4.12 Create aggregate instance by index

The createAggregateBylndex methods shall implement the SDAI operati@reate
aggregate instance by index , specified in ISO 10303-22:10.16.2.

See clause 7.2 for tleelect  parameter.
7.4.13 Test by index for late binding

ThetestBylndex  method shall implement the SDAI operatitest by index , Specified in ISO
10303-22:10.17.1. See clause 7.1 for the return value
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NOTE - The return value may be used to select the proper method implen@atingttribute
operation.

See clause 7.2 for tlselect parameter.
7.4.14 Get lower index

The getLowerindex  method shall implement the SDAI operati@et lower index , Specified
in ISO 10303-22:10.17.3.

7.4.15 Get upper index

The getUpperindex  method shall implement the SDAI operati@at upper index , Specified
in ISO 10303-22:10.17.4.

7.4.16 Unset value by index

The unsetValueByIndex method shall implement the SDAI operatibmset value by
index , specified in ISO 10303-22:10.18.1.

7.4.17 Reindex array

The reindexArray method shall implement the SDAI operatiBeindex array , specified in
ISO 10303-22:10.18.3.

7.4.18 Reset array index

The resetArraylndex method shall implement the SDAI operatiBeset array index ,
specified in ISO 10303-22:10.18.4.

7.4.19 Add by index

The addByIndex methods shall implement the SDAI operatidad by index , specified in ISO
10303-22:10.19.3. Further overloaded methods shall be defined in classes implementing &ts.interf

See clause 7.2 for ttleelect  parameter.

7.4.20 Add aggregate instance by index

The addAggregateBylndex method shall implement the SDAI operatidad aggregate
instance by index , Specified in ISO 10303-22:10.19.6.

See clause 7.2 for ttleelect  parameter.

7.4.21 Remove by index

TheremoveBylndex method shall implement the SDAI operatiRamove by index , specified
in ISO 10303-22:10.19.7.
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7.4.22 Add unordered

The addUnordered methods shall implement the SDAI operatidad unordered , specified in
ISO 10303-22:10.14.1.

See clause 7.2 for ttleelect parameter.

7.4.23 Create aggregate instance unordered

The createAggregateUnordered method shall implement the SDAI operati@reate
aggregate instance unordered , specified in ISO 10303-22:10.14.2.

See clause 7.2 for trlselect parameter.

7.4.24 Remove unordered

The removeUnordered methods shall implement the SDAI operatiBemove unordered
specified in ISO 10303-22:10.14.3.

See clause 7.2 for ttlgelect parameter.

7.4.25 Test current member

The testCurrentMember methods shall implement the SDAI operatidiest current
member, specified in ISO 10303-22:10.17.2. See clause 7.1 for the return value.

NOTE - The return value may be used to select the proper method implen@atingttribute
operation.

See clause 7.2 for tleelect parameter.

7.4.26 Get current member

The getCurrentMemberObject , getCurrentMemberint and
getCurrentMemberDouble methods shall implement the SDAI operati@et current
member, specified in ISO 10303-22:10.12.7.

In addition to error indicators defined in ISO 10303-22, these methods shall also use the following
error indicator: VT_NVLD, The value type is invalid.

7.4.27 Create aggregate instance as current member

The createAggregateAsCurrentMember method shall implement the SDAI operation
Create aggregate instance as current member , specified in ISO 10303-22:10.13.1.

See clause 7.2 for tteelect parameter.
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7.4.28 Put current member

The setCurrentMember  methods shall implement the SDAI operatieuit current member ,
specified in ISO 10303-22:10.13.2.

See clause 7.2 for tteelect  parameter.

7.4.29 Add before current member

The addBefore methods shall implement the SDAI operatiad before current member :
specified in ISO 10303-22:10.19.1.

See clause 7.2 for trselect parameter.

7.4.30 Add after current member

The addAfter methods shall implement the SDAI operatiddd after current member ,
specified in ISO 10303-22:10.19.2.

See clause 7.2 for ttlgelect parameter.

7.4.31 Create aggregate instance before current member

The createAggregateBefore method shall implement the SDAI operatioGreate
aggregate instance before current member , specified in ISO 10303-22:10.19.4.

See clause 7.2 for tiselect parameter.

7.4.32 Create aggregate instance after current member

The createAggregateAfter method shall implement the SDAI operatio@reate
aggregate instance after current member , specified in ISO 10303-22:10.19.5.

See clause 7.2 for tteelect parameter.

7.4.33 Clear

The clear method is a convenience method which shall be used to clear an aggregate. After
successful invocation of this method, the aggregate and any nested aggregates shall be in the same
state as after the “create” aggregate operations.

Possible error indicators:

TR_NRW The transaction is not read-write.

TR_NAVL The transaction is currently not available.

MX_NRW The SDAI-model access is not read-write.

Al NEXS The aggregate instance does not exist.

El NEXS The entity instance does not exist.

FN_NAVL This function is not supported by this implementation.
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SY_ERR  Anunderlying system error occurred.

7.4.34 toString

ThetoString  method is a convenience method useful, for example, for debugging. It shall return a
Java String which contains the values of the members of this aggregate.

Note - Implementations may choose a format similar to the aggregate mapping in part-21.

7.5 Sdailterator

The Sdailterator class shall represent the SDAI mechanirator defined in ISO 10303-
22:3.3.9.

pubicdass Sdaiteraior{

bodkean next() throns ScaExoepion;

intgetvalueBound|) throns SdaExoepion;

vodend()throns ScaBoepton;

bodkean previous() throns SdaExoepion;

vod unset() hrons SceExaepion;

}

Note - The SDAI operatioBelete iterator , specified in ISO 10303-22:10.12.4, is implicitly realized
by the Java garbage collection.

7.5.1 Beginning

Thebeginning  method shall implement the SDAI operati®aginning , specified in ISO 10303-
22:10.12.5.

7.5.2 Next
Thenext method shall implement the SDAI operatiext , specified in ISO 10303-22:10.12.6.
7.5.3 Get value bound by iterator

The getValueBound method shall implement the SDAI operati@et value bound by
iterator , specified in ISO 10303-22:10.12.8.

7.5.4 Remove current member

Theremove method shall implement the SDAI operat®emove current member , specified in
ISO 10303-22:10.13.3.

75,5 End

Theend method shall implement the SDAI operatemd, specified in ISO 10303-22:10.15.2.
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7.5.6 Previous

The previous method shall implement the SDAI operatiBrevious , specified in ISO 10303-
22:10.15.3.

7.5.7 Unset value current member

The unset method shall implement the SDAI operatibimset value current member ,
specified in ISO 10303-22:10.18.2.

7.6 Aggregates of basic types

Simple aggregates and aggregates of aggregates for the Javiattypdsuble , boolean , String

andBinary and for enumerations shall be defined for early binding access. It is up to implementation
to provide aggregates of higher order as needed. Alternatively, applications may use the late binding
access methods as defined in interfaggregate . Furthermore, general purpose non-nested
aggregates fdeEntity andAEntity for early binding access shall be defined.

7.6.1 AEntity

The AEntity class shall be used to simplify the creation of early binding aggregates of subtypes of
application entities which have no SELECT-valued attributes. While extending it the methods
getBylndex and getCurrentMember  shall be added. These methods shall return the actual
Java-interface associated with the type of the applicatitity or which these aggregates are
constructed.

?ﬁcdassAErﬂy'rrﬂemensAggam
pubichodeanisMermberEEniyvalg) hrons ScaBxcepior

pUbic EETily geByindexErily(rtinde)) trons SoaBoepion,
pUbicvodseByindex(rtindex, EEriyval ) hrons Sceixoepion;
pubicvodackBydexrtindex EEniyveLe) tons SoaEoepion,
pubicvodactUnodered BBy val ) hrons Sdaxcepior

pLbicvod rermoveUnoriered EEriy velue) ons ScaEoepion,

pUbic EEily getOuertViermberEniy(Scbiieraiorier) ons SoaEoepion,
pubicvodseCurentViember(Sckiteraiorier; EEniyval ) hrons SdaBxcepior
pubicvodactBefore(Schileratorier, EEriyvale) frons ScaBcepion
}m\w@ume(ma EEniiyvele) hons ScaBoepion

7.6.2 A _string

TheA_string  class shall represent aggregates of JavaSyiay

?bcdassA_sni‘ghxbmensAangae
pubichodeanisVerberStigval ) rons StExoepion;
pLbic g geByindex(rtindex) tons ScaEoepion,
pUbicvodseByindexrtindex, Stingvelue) hons ScaEoepion,
pubicvodacByndexrtindex, Singvale) hrons ScaBcepion
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pubicvad addUnodered Sting velue) throws SdaExcepion;

pubicvod removeUnodered(Sting value) throws SdaExaepion;

pulic Sting getCureniMiember(Sdilieratorier) throas Sdalbxoepion;
pubicvad setCurentViember(Schiteraiorier, Sting velue) throns SdaExcepion;
puldicvad addBefore(Sdaiteratorier, Sting value) throws ScaExcepion;
pubicvad addAfier(Sdaiteraiorier, Sting value) throws Soabxoepiorn:

}

7.6.3 Aa_string

TheAa_string  class shall represent aggregates of aggregates of Jav@tripge .

?LﬁcdasAa_slri"ghﬂenHBAggeg%
pubicbodeansMiembar(A stingvalue) throns ScaBxoepion;

pubicA stinggetByindex(intindex) throns ScaExoepion;

pubicA stingareaieAggregaieByindex(intindex) throns SdabExcepion;
pubic A stingaddAggregaieByindex(intindex) throns ScaBxospion;
pubicA siingaesieAggregaieUnadered) throns ScaExoeption;
pubicA stinggetCurentMiemben(Sdbaierator ier) throns SdabExoepiion;
PLBICA sting aesieAgyregaeASCuentVie ber(Stalleratorie) hrons SoaEoepion
pubic A sting areaieAgregeieBeiore(Sdbaiterator ier) throns Sdabxoepion;
pubicA stiingaeaieAggregairAfler(Sdaiteraiorier) throws Sdalbxoepion;
}uﬁmﬁrerdeeredA_sﬂgM)hom&iaE@eﬂbn

7.6.4 A double

The A_double class shall represent aggregates of Javadgpble .

pubicdessA doudeimpemens Aggecee

{

pubichodeansMember(doube value) throns SdaExoepion;
pubicdouble geiByindex(intindex) throas SdalExoeion;

pubicvad seByindex(rntindex, doublevalLe) thons SdabExcepion;
pubicvad addByindex(intindex, double value) throns Sdaibxoepion;
pubicvad addUnodered(doubevalue) throns SdaExcepion;
pubicvod rermoveUnordiered(double value) throws SdaExoepion;
pubicdouble getOumreniMiember(Sdailierator ier) throns SdaExoeption;
pubicvad setCurentiViember(Schiteraiorier, double value) throns SdaExcepion;
pubicvad addBefore(Sdaiteratorier, double value) throws Sdabxoepion;
publicvad addAfier(Sdaiteratorier, double value) throns Scabxoepion;

}

7.6.5 Aa_double

TheAa_double class shall represent aggregates of aggregates of Jadotyge .

pubicdsssAa dobempemens Aggegae

{

pubichodeanisMemberA doubevake) hrons ScaBxcepior
pLbicA double geByindexrtindex) hons SceExoepton;

pLbicA double qeaiAgEgREBIndexitindex) hons SceExoepion;
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pubicA_double addAggregaieByindex(intindex) throns SdabException;

pubicA_double aesteAggregaieUnordered() throas SdaExoetion;

pubicA _double getCurentViembe(Sdalieratorier) hrows SoabExoepion:

pubicA_double aestieAgyregaieAsCurrentiMember(Sdaiteratorier) throas SdabExoeion;
pubicA_double aestieAgregaieBeiore(Schieraiorier) throns SdabExcepion;

pubicA _double aesieAgyregaieAlienSdalieraiorier) throns ScaExcepion;
pubicvadremoveUnadered A doublevalue) throns SoaBxoepiorn

}

7.6.6 A _integer

TheA_integer class shall represent aggregates of Javainyeger

ExﬁcdasA_'ngerhrierTerBAcyegae
pulbichodeansMemberintvalue) throas SdaExoepion;
pubicntgeByindex(intindex) throns SdabExcepion;

pubicvad seByindex(rntindex ntvalue) throns Scabxoepion;
pubicvad addByindex(irtindex; intvalie) throns SdabExaeption;
publicvod addUnodered(ntvalue) throns SdaExoepion;
pubicvod removeUnodieredintvale) throws ScalExoepion;
pubicintgetCureniViemben(Sdalieraiorier) hrons Sdabxoeption;
publicvod setCurentViember(Sdaiteraiorier, ntvalue) throns SdabExoepion;
pubdicvod addBefore(Sdaiteratorier, ntvalue) fhrons SoaExospion;
publicvad addAfier(Sdaiteraiorier, intvalue) throns SdaExoepion;

}

7.6.7 Aa_integer

TheAa_integer class shall represent aggregates of aggregates of Javategss

?ﬁcdassAa_'ngermAgge@

pubichodeansMemberA inegenvalue)throns Scabxoeption;

pubicA inegergeByindexrtindex) throns Sdabxaepion;

pubicA_ineger aeaieAggregaieByindex(intinde) throas SchExoepion;
pubicA _ineger acklAggregeieByindex(intindex) hrons Sdabxoepton;
pubicA _inieger aestieAggregaieUnardered) throws SoaibBxoepion;
pubicA_inegergeiCurentViember(Sdiaiterator ) throns ScaExospion;
pubic A ineger aeaieAggregaicASCurentViember(Sdailieratorier) throns SoaExoepion;
pubic A ineger areairAggregeieBeaiore(Soaitratnr ier) throns ScabExoepion;
pubicA_ineger areaieAggregeieAfier(Sdaiterainr er) throns SdaExoepion;
}pﬁc@ram/eljndereo(A_heger\ae)MAsSdaEmpm

7.6.8 A _enumeration

The A_enumeration class shall represent aggregates of enumerations.

pubicdessA enumeraionimplemenis Aggregeie
{
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puldichodeansMemberintvalue) throas SdaExoepion;
pubicntgeByindex(intindex) throns SdaExcepion;

pubicvad seByindex(rntindex ntvalue) throns ScabBxoepion;
pubicvad addByindex(intindex; intvalie) throns SdabExaepion;
pubicvad addUnodered(ntvalue) throns SdaExoepion;
pubicvod removeUnodiered(intvale) throws SoalExoepion;
pubicntgetCureniViemben(Sdalieraiorier) throns Sdabxaepion;
pubicvod setCurentViembe(Sditeraiorier, ntvalue) throns Sdabxoepion;
pulbicvad addBefore(Sdaiteratorier, intvalue) throas Sdabxoeion;
pubicvod addAfier(Sdaiteraiorier, ntvalue) throns SdaExoepion;

}

7.6.9 Aa_enumeration

The Aa_enumeration class shall represent aggregates of aggregates of enumerations.

pubicdsssAa. enumeraionimplemenis Aggregaie

{

pubichodeansMember(A enumeraionvalue) throns SdalExoeion;
pubicA_enumeraiongeByindex(intindex) throns SdaExoepion;

pubicA enumerationaeaieAggegaEByindex(ntindex) hrons SdaExcepion;
pubicA_enumeraiionaddAggregaieByindex(intindex) throns ScaExoeption;
pubicA_enumeraiion aesteAggregaieUnodered|) throws SdaExaepion;
pubicA_enumeraiion getCurentViermber(Sdateraior ier) throas Sdalbxoepion;
pubicA_enumeraiion aeaieAggregaieAsCureniMiember(Sdhilteratorier) throws Sdabxoepion;
pubicA enumeraiion aesieAggregaieBaioe(Sdaiteraior ier) throns ScabExosaion;
pubicA enumeraiion aestieAggregaieATierSdaiteraior ter) throns SchbExoaion;
pubicvod removeUnoderedA enumerationvalue) throws SdaExaepion;

}

7.6.10 A boolean

The A_boolean class shall represent aggregates of Javaligpkean .

pubicdassA bodeanimpemens Aggegee

{

pulbiichodeanBMemberfoodeanvalue) throns Scabxoepion;
pubicbodean geByindex(intindex) throns SdaExoeion;

publicvad seByindex(intindex; bodkeanval.e) throns SdaExoeption;
pubicvad addByindex(intindex, bodeanvalue) throns SdaExoepion;
publicvad addUnordered(booeanvale) throns SdaExcepion;
pubicvod rermoveUnordiered(bookean valie) throws ScaExoepion;
puldicbodean getCurrentiMember(Sdaiteratorier) throns Sdabxoepion;
publicvod setCurentViembe(Sdaieraiorier; bookeanvale) throns SdaExcepion;
pubicvad addBefore(Sdaiteratorier, booeanvale) throns SdaExcepion;
publicvad addAfler(Sdaiteratorier, bodeanvalue) throws Scabxoepion;

}

7.6.11 Aa boolean
TheAa_boolean class shall represent aggregates of aggregates of Javabjpan .
pubicdassAa. bodeanimpemens Agoreggaie
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{

pubichodeansMember(A_bodeanvalue) throns SdaExoepion;
pubicA_bookeangetByindex(irntindex) throns SdaExcepion;
pubicA_bookean aesieAggregaeByindex(ntindex) throns SdabExcepion;
pubicA_bookean addAggregaieByindex(intindex) throns SdabExaepion;
pubicA_bodean aresieAggregaieUnodered() throns SdabExoepion;
pubicA_booeangetCureniViemben(Schieraiorier) throns SdaExcepion;
pubicA_bookean aesieAggregaeASsCurentiVieber(Soalieraiorier) hrons Scabxoepion;
pubicA_bookean aesieAgyegaieBeiore(Sdalleraiorier) hrons SdabExcepion;
pubicA_bookean aesieAggregaieAierSdaiterainrier) throns SdabExaeption;
pubicvadremoveUnodered/A_bookeanvalue) throns SdaExcepion;

}

7.6.12 A binary

TheA_binary class shall represent aggregates of Java class Binary.

ExﬁcdasA_ﬁayi’rrjerrensAg]e@
pubicbodeanBMiembarBnary vale) throns SoaExoeption;
pubicBrary geByindex(intindex) throns ScaiBxoepion;

pubicvad seByindex(rntindex, Brary value) throns SdaExoepion;
pubicvad addByindex(intindex, Bnaryvalue) throns ScaExcepion;
publcvodaddUnodered Brary vale) thows SceiExaepion;
pubicvad removeUnodered Birery value) throns SaaibExoepion;
pubic Brary getCureniViember(Schilteratorier) throns SdaibExoepion;
pubicvod setCurreniMiemben(Sdbiteratorier, Bnary value) throns ScaiBxospion;
pubicvad acoBefore(Sdalleraiorier, Brary valLe) throns SoaiExcepion;
}uﬁcw’d addAfer(Schiteraiorier, Bnery value) throns SdalExaepion;

7.6.13 Aa_binary

TheAa_binary class shall represent aggregates of aggregates of Java class Binary.

?ﬁcdassAa_liHy'rrﬁaﬂrensAgge@
pubichodeansMember(A braryvalie) throns Sdabxaeption;
pubicA_bnarygetByindex(intindex) throns SdaExcepion;

pubicA_bnary cestieAgyregaieB)indexntindex) throns Scabxoepion;
pubicA bnaryaddAggregaieByindex(intindex) thons SdaExcepion;
pubicA brary aesteAggregaieUnardered() throas Sdalbxoepton
pubicA_brary getCurentViember(Schilterator er) throws ScaExoepion;
pubicA brary aesteAgoregaieAsCurentViember(Schlteraior er) throns ScaExoeption;
pubicA brary aesteAgoregaieBefore(Sdailieraiorier) throws ScaExoepion;
pubicA brary aesteAgoregaieAfien(Sdaiteratorier) throns SdaExcetion;
}plﬁcvobl removeUnoderedAbnaryvalie) throns SdaExaeption;
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8 Early binding

This clause defines the Java interfaces and classes for the early binding of the
SDAI_parameter_data_schemaas specified in clause 9 of ISO 10303-22 for application schemas
and the SDAI_dictionary_schema schema. Early binding support of the SDAI dictionary_schema is
mandatory while early binding support for application schemas is optional. Early bawtiags for
session entities is defined in clause 6.

8.1 Early binding naming conventions

In this Java binding to SDAI, the EXPRESS names of schemas, entities, attributes and defined data
types shall be transformed to names in the Java implementation by taking a prefix followed by the
name converted according to the following mapping rule. The converted name shall be exactly the
same as the EXPRESS name except that the first letter shall be in uppercase and all the remaining
letters in lowercase. The specific prefixes are defined in following subclauses as needed.

The notationX<T> is used to represent the Java name, constructed by converting EXPRESE name
and concatenating it to the prekx

EXAMPLE 1 - The following illustrates the mapping from an EXPRESS entity name to the corresponding
entity interface name E<T>.

In EXPRESS:

tHis_IS_a_sAMPLE_Name

In Java:

EThis_is_a_sample_name

8.2 Schema package

Every EXPRESS schema shall be mapped to the corresponding Java package containing the schema
specific Java interfaces and classes. These packages areschdlath packags.

0 The schema package for the SDAI_dictionary_schema schema is SDAI.dictionary.
O The schema package for an application schema <T> sHaDRAES<T>.
8.3 Schema class

Each EXPRESS schema <T> shall be represented by a public JavaSel@ss within the
corresponding schema package. This class is callesthimnma classSchema classes are used:

O as a parameter for the early binding version of the mettle@deSdaiModel  ;
O as a parameter for the early binding version of the metieade Schemalnstance.
8.4 Defined type interface
Each defined data type <T>, except those whose underlying type is SELECT or ENUMERATION,

shall be mapped to a public Java interf&z€l > within the schema package. This interface shall
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extend no other interface, shall not be implemented by a Java class, and shall have no methods and no
fields.

Note - Defined type interfaces are only used to miistsh between the overloaded early bindaogess
methods for entity attributes and aggregates whose base types are select-dependent.

EXAMPLE 2 - The following example illustrates the mapping of an EXPRESS TYPE data type to a Java
interface.

In EXPRESS:
SCHEMA CCC;
TYPE xxx = REAL;

END_TYPE;
END_SCHEMA,

In Java:

package SDAI.SCcc;
public interface EXxx { };

8.5 ENUMERATION class

Each defined data type <T>, whose underlying type is an ENUMERATION data type, shall be
mapped to a public Java classT> within the schema package.

Every enumeration item shall be represented Ipylaic static int data field with the same

name in uppercase characters. The integer values of these data fields shall be the same as index
positions of the corresponding items @éements aggregate of the corresponding instance of
enumeration_type in the dictionary.

Each ENUMERATION class shall contain the following public static methods:

O tolnt to convert a string representation of an enumeration item to the corresponding integer value.
public static int tolnt(String str) {...};

O toString to convert an integer value of an enumeration item to the corresponding string

representation.
public static String toString(int value) {...};

EXAMPLE 3 - The following example illustrates the Java representation of an EXPRESS enumeration.

In EXPRESS:

SCHEMA schema_1;
TYPE

traffic_light = ENUMERATION OF (red, yellow, green);
END_TYPE;
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In Java:

package SDAIL.SSchema 1;

public final class ETraffic_light {
public static final int RED = 1;
public static final int YELLOW = 2;
public static final int GREEN = 3;

public static int tolnt(String str) {...};
public static String toString(int value) {...};

}
8.6 Early binding access methods for entity attributes

The methods for accessing oftignattributes are defined both in entity interés and ity classes.
They have some common characteristics specified here.

Multiple inheritance of entities may cause name conflicts if several supertypes have attributes with the
same name. To solve such name conflicts, the first parameter of every access method is used to
distinguish between the entity data types where the attribute is defined. This allows also to distinguish
between the original attribute definition and redeclarations of the attribute. The type of the first
parameter shall be the entity ingé of the dity data type where the attribute is defined. An
implementation shall not use the value of this paramA@plications shall pass the Java null value to

this parameter.

NOTE - If there is a name clash, an access method from a particular superinterface may be selected by casting
the null value for the first parameter of the access method to the type of the appropriate superinterface. This
mechanism allows detection of name-conflicts during compile-time.

The signature and return type of the early binding methods for the operbésinattribute :

specified in ISO 10303-22:10.10.&et attribute , specified in ISO 10303-22:10.10.Put

attribute , specified in 1ISO10303-22:10.11.3, aceate aggregate instance , specified

in 1ISO10303-22:10.11.5 depend on whether or not the base type of the attribute is select-dependent. If
the base type is not selected dependent, then only one method for eachboivth@@erations shall

be available. Otherwise, one or several methods, one for each select-case (select-tasesaéefim

8.7), shall be available as defined in the next subclause.

For each attribute, either explicit, derived or inverse, one or several early binding method<skir the
attribute operation, specified in ISO 10303-22:10.10.1, shall be generated. For inverse attributes
and derived attributes, and explicit attributes in a supertype, which are redeclared as derived in a
subtype, an additional parameter of type ASdaiModel for the agglomerate domain is added.

For each explicit attribute, early binding methods for Thst attribute operation, specified in
ISO 10303-22:10.10.2, and thénset attribute value operation, specified in ISO 10303-
22:10.11.4, shall be generated.

For each explicit attribute where the aggregate value returned by the EXPRESS TypeOf function for
its base type contains names of one or several data types which are not aggregation types, one or
several methods for th@ut attribute operation, specified in 1ISO10303-10.11.3, shall be
generated.
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For each explicit attribute where the base type is aggregate-dependent, one or several methods for the
Create aggregate instance operation, specified in ISO10303-10.11.5, shall be generated.

For redeclared explicit attributes, specified in ISO 10303-11:9.2.3.4, no addaicceds methods
shall be generated. The only exception is the case when an attribute of the NUMBER data type or a
specialisation of it is redeclared to INTEGER.

8.7 SELECT for early binding

For each dity attribute and aggregation type where the base type is select-depmroEss methods
as defined in this subclause shall be provided.

In the case of a select-dependent base type, the early binding methods implementing the operations
Test attribute, Test current member and Test by Index shall return an integer

value, specifying theselect-caseof the actual attribute or aggregate member value. The possible
select-cases are determined by analysing the defined data types establishing the base type. In the case
of an unset value 0 is returned. The return value 1 indicates an entity instance. Every select case has
its own unique number for a particular base type. The numbering of the possible select cases starts
with 2 and increments for every new select case determined by an implementation specific algorithm.

A possible algorithm is given in Annex D. The results of this algorithm shall be compatible with the
mapping of select values in ISO 10303-21 TC1, clause 11.1.8.

The select-caseindicates which one of the overloaded methods for the operati&esis
attribute, Get by index and Get current member may be used toretrieve the
actual value.

NOTE 1 — To distinguish these overloaded methods additionally select parameters are added. Usually the
application has to pass casted null values to these select parameters to select one of them. Before an
application tries to get the select value of an entity attribute of aggregate member, it may first checks for the
type with a test attribute, testCurrentMember or testBylndex method. The select-case, given as a select number,
can then be used in a Java switch statement. Depending on the actual case the corresponding get method is
chosen. To set the value of a select attribute or aggregate member the user has just to pass the value of the right
type and in some cases add additional casted null values. Examples are given in annex D.2.

For attributes, the corresponding entity irdeds shall contaimt data fields for each select-number

with a constructed name starting with "s", followed by the attribute name and appended with the names
of the types of theselect parameters as defined in the following two subclauses. The mapping of
the attribute name and the select parameters shall be according to 8.1.

NOTE 2 - For an example for generated access methods, see D.1.8, “sBar_length...”. For an application
example, see D2, “switch(sbar.testbar_length(null)”.

For aggregate elements, the corresponding class shall cputdio static final int data
field for each select-number with a constructed name starting with "s" and appended with the names of

the types of the select parameters as defined in 8.7.1 and 8.7.2. The mapping of the attribute name and
the select parameters shall be according to 8.1.

NOTE 3 - For an example, see D.4.9, “public ints...".
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8.7.1 ENTITY data types

For each ENTITY data type in the select-list, access methods shall be provided for the following
operations:

O Put attribute ;

O Put by index X

00 Put current member ;

O Add before current member X

O Add after current member ;

O Add by index, Add unordered X
O Is member andRemove unordered

The type of the value parameter for the access method shall correspond to the type of the ENTITY
data type.

For each ENTITY data type in the select list, get access methods shall be providédt for
attribute , Get by index and Get current member operations The return type of
each access method shall correspond to the ENTITY data typeledt parameter of the ENTITY
data type shall be appended at the end of the parameter list. An application shall passnhg Java
value to theselect parameter.

NOTES

1 - For an example, see D.4.10, “methods and constants for attribute: Attr5”.

2 - By casting the null value an application can select one of the overloaded methods. Also in the case of
nested selects an entity data type is always mapped according to the above rule.

8.7.2 Defined data types

For each defined data type in the select list where the underlying type is either a simple data type, an
aggregation data type, an enumeration data type or a defined data type, access methods shall be
provided for the following operations:

O Put attribute :

O Put by index X

O Put current member ;

O Add before current member X

O Add after current member :
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O Add by index ;

O Add unordered ;

O Is member ;

O Remove unordered ;

O Get attribute ;

O Create aggregate instance ;

O Gethbyindex ;

O Get current member :

O Create aggregate instance by index ;

00 Create aggregate instance as current member ;

O Create aggregate instance before current member ;
O Create aggregate instance after current member ;
0 Add aggregate instance by index ;

O Create aggregate instance unordered

A select parameter of the data type shall be appended at the end of the parameter list of the access
method. An application shall pass the Jaulh value to theselect parameter

For each defined data type in the select list where the underlying type is again a defined data type, this
subclause shall be applied recursivly. This results in more thasetewt parameter for the access
methods.

NOTE - For an example, see D.1.8.
8.8 Entity Interface

Every entity data type <T> shall be represented by a corresponding Javacinteith the name

E<T>. In the case that an entity has one or several supertypes, its entigcantshiall extend the

entity intertices of those supertypes. In the case that @ty das no supertype its entity interface
shall extend EEntity.

The entity interfice shall defingoublic access methods for explicit, derived and inverse attributes

defined in this entity data type for the SDAI operatidast Attribute , Get Attribute , Put
Attribute  , Create aggregate instance , andUnset Attribute value . In the case
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that the attribute is of a select data type, additipoalic static final int data fields may

be needed. The entity intade shall not define methods or data fields for redeclaring attributes.
Applications can access redeclaring attributes only through the access methods of the original
attribute.

8.8.1 Test attribute

The test<T> method shall implement the SDAI operatiohest Attribute specified in ISO
10303-22:10.10.2 for explicit and derived attributes. The return type of the method simall ler
attributes of a select data type where at least one item in the select list is not an entity data type. In all
other cases the return type shalbloelean . The return value shall & respectivelyfalse for an

unset value. The return value shall be >=1 respectivedy for a set value. In case of an int return

type

If that attribute is not a SELECT and not unset the return value shall be 1. Otherwise, several
overloaded methods may be required which are distinguished by additional parameters as described in
8.7.

8.8.2 Get attribute

For each explicit, including redeclared, attribute within each applicattip, ¢here shall be a method,
namedget<T> according to 8.1, which implements the SDAI operaGat Attribute , specified

in ISO 10303-22:10.10.1. In the case that the attribute is a SELECT type an additional parameter shall
be added to this method for each element in the select path in the same order in which they appear in
the select path.

This method shall implement the following error indicator, which is in addition to those defined in ISO
10303-22: VT_NVLD, Value type invalid.

8.8.3 Unset attribute value

For each explicit, including redeclared, attribute within each applicattip, ¢here shall be a method,
namedunset<T> according to 8.1, which implements the SDAI operatitmset Attribute
value , specified in ISO 10303-22:10.11.4. The return type shall be void.

8.8.4 Put attribute

For each explicit, including redeclared, attribute within each applicatidg, éhere shall be a method
namedset<T> according to 8.1, which implements the SDAI operafaom Attribute , specified

in ISO 10303-22:10.11.3. The return type shall be void. In the case that the attribute is not of select
type, the method shall contain an additional parameter of the type of the Java runtime reprsentation of
the EXPRESS type containing the new value of the attribute. If the attribute is a select type, the
parameters are defined in 8.7

8.8.5 Create aggregate instance

The create<T> method shall implement the SDAI operatiGneate aggregate instance :
specified in ISO 10303-22:10.11.5, for the attribute ©f #ype <X>. In the case that the type of the
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attribute shall be not a select, one of the following methods, depending on the type of the attribute
should be defined.

TYPE Qeae<T>EXtype) hons Stixoepion;
}

In the case of the select type, the parameters are defined in 8.7

8.9 Entity class

Entity classes are public Java class&sT> or C<T1>$...$<Ti> The entity clas€C<T> shall
represent a partial complex entity data type or a complex entity data type with the only one leaf entity
<T>. The public clas<T1>$...$<Ti> shall represent a complex entity data type with the leaf
entities T1,..., Ti. The leaf etity types shall be ordered alphabetically. Differently than in clause 8.1,
the first letter of the names of the entities T2, Ti is witten in lowercase. See ISO 10303-22:A.1.3

for further details. Entity classes shall implement the corresponding entitpagerfEtity classes do

not need to extend the corresponding Entity classes of the supertypes.

EXAMPLE 4 - The following example illustrates the mapping of an application entity to the Java programming
language.

EXPRESS:
ENTITY XXX; ... END_ENTITY;
ENTITY YYY SUBTYPE OF (XXX) ... END_ENTITY;

Java:

public interface EXxx extends EEntity { }

public class CXxx implements EXxx extends ... { }
public class AXxx extends AEntity { ... }

public interface EYyy extends EXxx {...}

public class CYyy implements EYyy extends ... {

public final static EEntity _definition definition = ...:

public class AYyy extends AEntity ... { ... }

8.9.1 Get entity definition

Every entity class shall have a public final static data fiénition of type EEntitiy definition,
containing the corresponding dictionary instance for this class. This is a convenience field to have a
link from early to late binding.

8.9.2 Get attribute definition

For each attribute within each applicationtityn there shall be apublic static method
attribute<T> where T is the name of the attribute. This method shall have the return type
EAttribute and shall throwSdaiException . This convenience method is used to find the
corresponding instances of the entttribute in the SDAI_dictionary_schema.
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The only parameter of this method shall be the type of this Java interface. An implementation shall not
use the value of this parametépplications shall pass the Java null value to this parameter when
invoking this method.

NOTE - This operation may be used to analyse the results of various validation operations on application
entities. An implementation may support this operation without fully supporting the SDAI_dictionary_schema.

Possible error indicators:
SS NOPN A SDAI session is not open.
SY_ERR  An underlying system error occurred.

8.9.3 Find entity instance used in

For each explicit attribute where the underlying types are directly or indirettig®rthere shall be a
public static methodisedin<T>, where T is the name of the attribute. This method implements the
SDAI operatiorFind entity instance usedin , specified in ISO 10303-22:10.10.9.

The first parameter of this method shall be the type of this Java interface. An implementation shall not
use the value of this paramet@pplications shall pass the Java null value to this parameter when
invoking this method.

The second parameter is the entity instance whose users are requested. If the type of the attribute is an
entity data type or a, possibly nested, aggregate of an entity data type, the parameter type shall be the
corresponding entity inteate. Otherwise the parameter type shalEBatity

The third parameter shall of tyge&SdaiModel , specifying the domain of entity instances to check as
users of the specified instance given by the second parameter. An application may assign a null value
to specify that the domain is the SdaiModel owning the entity instance given by the second parameter.

The fourth parameter shall representResult . In the case that the type of the attribute is an entity

data type or a, possibly nested, aggregate of an entity data type, the type of this parameter shall be the
corresponding aggregate class. Otherwise the parameter type shadirbgate

The method shall return amt  value, specifying the number of instances adddResult .

This method shall throBdaiException  in the case of an error.

Possible error indicators:

SS_NOPN A SDAI session is not open.
SY_ERR  Anunderlying system error occurred.

8.10 Early binding aggregates
Public classes for early binding aggregates shall be generated for the following three cases.

O For each diy interface E<T> there shall be a corresponding public aggregate &&d3s
implementingAggregate

0 For each EXPRESS select type T, used as base type of an aggregate there shall be a
corresponding public aggregate cldssI> implementingAggregate
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O Further aggregate classes shall be generated for nested aggregates of the above two cases as
needed. To determine the needed nested aggregates the base type of aggregates defined in the
EXPRESS schemas are examined. In this process intermediate defined types where the underlying
type is an aggregate are substituted by their underlying types. The name of the public aggregate class
is Aa<T> for the second nesting levélaa<T> for the third nesting level and so on.

In the following subclauses ETYPE and ATYPE represent aggregate mefBbafBE is used to
represent E<T> or the typ&dtring , Binary , boolean , int or double . ATYPE is used to
represent either ETYPE or A<T> OA string , A double , A _integer , A binary,
A_enumeration, A_boolean or any nested aggregate.

8.10.1 Is member

TheisMember method shall implement the SDAI operatisnrmember , specified in ISO 10303-
22:10.12.2. In the case that the base type of the aggregate is not a SELECT tighéetheer
method has the following form:

bookenisViemberATYPEVaLE) rons ScExoepion;

Otherwise several overloaded methods of the above form with additional parameters as described in
8.7 shall be available.

8.10.2 Test by index

For each aggregate there shall be a metggtBylndex  which shall implement the SDAI operation

Test By Index , specified in ISO 10303-22:10.17.1. The method shall take one parameter of type

int which shall specify the index of the member of the aggregate to be tested. In addition to
ARRAYs, this method shall apply to LISTs. The return type of the method shall be int. The return

value shall be “0” for an unset value. If that attribute is not a SELECT and not unset the return value
shall be “1”. Otherwise several overloaded methods may be required which are distinguished by
additional parameters as described in 8.7.

8.10.3 Get by index
The getBylndex method shall implement the SDAI operati@et by index , specified in ISO

10303-22:10.15.1. In the case that the base type of the aggregate is not a SELECT type the
getBylndex method has the following form:

ATYPE geBydexrtinde) rons Sdabxcepior;

In case that the attribute is a SELECT type, one or more additional parameter shall be added as
described in 8.7.

This method shall implement the following error indicator, which is in addition to those defined in ISO
10303-22: VT_NVLD, Value type invalid.
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8.10.4 Put by index

The setBylndex method shall implement the SDAI operatiéat by index , specified in ISO
10303-22:10.16.1 in the case that one or more select type specifications are needed

vodseByindexntindex, ETYPE vabe) hons Stabxaepion

In case that the attribute is a SELECT type, several overloaded methods may be required which are
distinguished by additional parameters as described in 8.7.

8.10.5 Create aggregate instance by index

The creatAggregateBylndex method shall implement the SDAI operatioBreate
aggregate instance by index , specified in ISO 10303-22:10.16.2.

<AT>qreaieAgyegrEByndextnde) hrons SdaBcepion

In case that the attribute is a SELECT type, several overloaded methods may be required which are
distinguished by additional parameters as described in 8.7.

8.10.6 Add by index

The addBylndex method shall implement the SDAI operatiddd by index , specified in ISO
10303-22:10.19.3 in the case that one or more select type specifications are needed

vodactBydexrtindex ETYPE vebe) ons ScaEoepion,

In case that the attribute is a SELECT type, several overloaded methods may be required which are
distinguished by additional parameters as described in 8.7.

8.10.7 Add aggregate instance by index

The addAggregateBylIndex method shall implement the SDAI operatidad aggregate
instance by index , Specified in ISO 10303-22:10.19.6.

<AT>acdAgyeqaEByndexrtinde) hrons Sdaxcepior

In case that the attribute is a SELECT type, several overloaded methods may be required which are
distinguished by additional parameters as described in 8.7.

8.10.8 Test current member

For each aggregate there shall be a method testCurrentMember which shall implement the SDAI
operationTest Current Member , specified inISO 10303-22:10.17.2. The method shall take one
parameter of type Sdailterator which shall specify the member of the aggregate to be tested. The return
type of the method shall be int. The return value shall be 0 for an unset value. If that attribute is not a
SELECT and not unset, the return value shall be 1. Otherwise, several overloaded methods may be
required which are distinguished by additional parameters as described in 8.7. Therefore, this method
shall also apply to LISTs, BAGs, and SETSs.
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8.10.9 Get current member

The getCurrentMember  method shall implement the SDAI operati@et current member ,
specified in ISO 10303-22:10.12.7.

ATYPE geCurertiVermbex(Schiteratorier) hrons SoaExoeptor;

In case that the attribute is a SELECT type, several overloaded methods may be required which are
distinguished by additional parameters as described in 8.7.

This method shall implement the following error indicator, which is in addition to those defined in ISO
10303-22: VT_NVLD, Value type invalid.

8.10.10 Put current member

The setCurrentMember  method shall implement the SDAI operati®uat current member ,
specified in ISO 10303-22:10.13.2 in the case that one or more select type specifications are needed

vodseCurentViember(Schileraiorier, ETYPE vaLE) tons SoaBoepion,

In case that the attribute is a SELECT type, several overloaded methods may be required which are
distinguished by additional parameters as described in 8.7.

8.10.11 Create aggregate instance as current member
The createAggregateMember method shall implement the SDAI operatioGreate

aggregate instance as current member , specified in ISO 10303-22:10.3.1. This method
shall be applicable if the type of the attribute is a nested aggregate.

<AT>aeaieAggregpirASCUreniViember(Sdalteratorier) throws SdaExoepion;

In case that the attribute is a SELECT type, several overloaded methods may be required which are
distinguished by additional parameters as described in 8.7.

8.10.12 Add before current member

The addBefore method shall implement the SDAI operatiddd before current member ,
specified in ISO 10303-22:10.19.1 in the case that one or more select type specifications are needed

vodacoBefore(Scbiteratorier, ETYPEVaLE) tons SoeExcepior

In case that the attribute is a SELECT type, several overloaded methods may be required which are
distinguished by additional parameters as described in 8.7.

8.10.13 Create aggregate instance before current member

The createAggregateBefore method shall implement the SDAI operatioBreate
aggregate instance before current member , specified in ISO 10303-22:10.19.4.
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<AT>aesieAgregpieBefore(Sdalteratorier) throns SdabExoepion;

In case that the attribute is a SELECT type, several overloaded methods may be required which are
distinguished by additional parameters as described in 8.7.

8.10.14 Add after current member

The addAfter method shall implement the SDAI operatiddd after current member ,
specified in ISO 10303-22:10.19.2 in the case that 1 or more select type specifications are needed

vodadoAfier(Schlieraiorier ETYPEvaLie) hrons Sdabxcepion;

In case that the attribute is a SELECT type, several overloaded methods may be required which are
distinguished by additional parameters as described in 8.7.

8.10.15 Create aggregate instance after current member

The createAggregateAfter method shall implement the SDAI operatio@reate
aggregate instance after current member , specified in ISO 10303-22:10.19.5.

<AT>qresieAgyegreAle(Schiteraiorien) hons ScExoepion;

In case that the attribute is a SELECT type, several overloaded methods may be required which are
distinguished by additional parameters as described in 8.7.

8.10.16 Add unordered

The addUnordered method shall implement the SDAI operatiddd unordered , specified in
ISO 10303-22:10.14.1 in the case that one or more select type specifications are needed. In the case
that the aggregate does not contain a SELECT instance, the following method shall be used.

vodactUnordered ETYPE vebe) tons ScaEoepion,

In case that the attribute contains a SELECT type, one or more additional parameters shall be added,
as described in 8.7.

8.10.17 Create aggregate instance unordered

The createAggregateUnordered method shall implement the SDAI operati&€reate
aggregate instance unordered , specified in ISO 10303-22:10.14.2.
<AT>aesteAggegeteUnodered() throns ScaExospion;

In case that the attribute is a SELECT type, one or more additional parameter shall be added as
described in 8.7.

8.10.18 Remove unordered

The removeUnordered  method shall implement the SDAI operati®move unordered
specified in ISO 10303-22:10.14.3.
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vodremoveUnodered ATYPE value) throns SoaibExoeption;
}

In case that the attribute is a SELECT type, one or more additional parameter shall be added as
described in 8.7.
9 Error handling

SDAI errors, specified in ISO 10303-22 clause 11, which may happen during SDAI operations,
specified in ISO 10303-22 clause 11, are handled by the Java exception mecha®uaikE¥eeption
is thrown in the case of an error, which may be caught by an application program.

Because &daiExceptionis thrown under all defined circumstances, there is no need to map the
following concepts from ISO 10303 to this part of ISO 10303:

O entity error_event, specified in ISO 10303-22:7.4.7;

O entityevent specified in ISO 10303-22:7.4.6;

O the select typerror_base, specified in ISO 10303-22:7.3.2;

[0 operationRecord error, specified in ISO 10303-22:10.4.1;

O operationStart event recording specified in ISO 10303-22:10.4.2;

O operatiorStop event recording specified in ISO 10303-22:10.4.3.
9.1 SdaiException

The SDAI standard error condition constants shall be represented by the Java class
SDAIl.lang.SdaiException.

These error indicators have been added to those specified in ISO 10303-22 clause 11:
U RP_USES, repository in use by schema_instance,
U RP_USEA, repository in use by application_instance,

U RP_NCTE, repository not compatible with clear text encoding,

The error base for RP_USES shall be schema_instance, and the error base for RP_USEA shall be
application_instance. There shall be no error base for the error indicator RP_NCTE.

The SdaiException  class shall be defined as follows:

peckege SDAlENG,
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mpotHeshisbe;

pLbicinel dass SoaEoepionextends Bxaepion

pudcSEICIAintSS OPN=10;
pUdCSEICIANtSS NAVL=20,
pudCSEICANtSS NOPN=30;
pudcSEICIaintRP NEXS=40;
pudcsEiCaintRP NAVL=50;
pubcsEiCiaintRP OPN=60)
pudcsEicialintRP NOPN=T0;
pudcSEiCaint TR EAB=80;
pudcSEiCIaint TR EXS=90;
pudcsEiCalint TR NAVL=100;
pubcsEicialint TR RW=110,
pudcsEiCaint TR NRW=120;
pudcSEICIaint TR NEXS=130
pubcsEicinalintMO_NDEQ=140;
pubcSEICIAintMO_NEXS=150;
pubcsEicialintMO_ NVLD =160,
pubcsEicinaintMO_DUP=170;
pudcsEiciaintMX_NRW=180,
pudcsaicinalintMX_NDEF=190;
pudcsaicialintMX_RW=200;
pudcsaicinalintMX_RO=210,
pudcSEiCialintSD NDEF=220;
pudcsEicialintED NDEF=230;
pubicsEicinalintED NDEQ=240,
pudcsEiCialintED NVLD=250
pubicsEicinalintRU NDEF=280
pudcsEiCIalintEX NSUP=270;
pubicSEICIalinAT NVLD=2850;
pubicSEiCalintAT NDEF=290,
pudcsaEicialintS| DUP=300;
pudcsEiciaintS] NEXS=310
pudcsEicialintEl NEXS=320
pudcsaicialintE] NAVL=330;
pubcsEicinalintEl NVLD=340,
pudcsEicinalintEl NEXP=350
pUdCSHEICaintSC NEX=380;
pudCSEICIAintSC_ EXS=370,
pudcsEiCalintAl NEXS=380
pubicsEicinalintAl NVLD=390,
pubicsEicialintAl NSET=400,
pubicsEicinalintVA NVLD=410,
pudcsEiCaint VA NEXS=420
pudicsEicinalint VA NSET=430,
pubicSEiCalintVT NVLD=440;
pudcsEiCaintR NEXS=450;
pudcsEicialintR NSET=460
pudcsEicialintX NVLD=470,
pudcSEiCaintER NSET=480
pubcSEICalintOP NVLD=490;
pubicsEicialintAN NAVL=500;
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pubcsEiCialintRP_ USES=510;
pudcSEiCalintRP_ USEA=520,
pudcsEiCialintRP NCTE=530;
pudcSEiCaintSY ERR=1000,

publc Scebxaepion({
}_SLDG((SF@ enor_desapionsge(hewniegerSY_ERR);

publc Scabxaepion(rtid){
Sm(és'f:ig) enor_desopiorsge(hew neger@))
a’r(]’_ =

¥

pubic Sdabxoeptionfrtid, Obectbese){
super(Sting)enor_ desoipionsgetnewinegerd);
eror d=id

enor_bese=hese

¥

pubic SoaExoepion(ntid, Exoepionexception){
super(Sting)enor_ desoipionsgetnew inegerd);
eror d=id

: i TEOe0in = .

pubic SdabExoepion(ntid, Obecthase, Exoepion exception){
syper(Sting)enor_ desoipionsgetnewiniegerd);

eror d=i

enor_bese=hese

} o o ,

o ) i o)
retmunderyingExoepion;
);

publcintgetEor d){
reumenor i
¥

pubic Obectgetor_bese({
reumenor_bese;

)

publestaic Sting getEor,_desaipionfrtid){

}_ﬂm (Sring)error_desopionsgetrewinegerd);

publcSingoSing{
f(underyingExcepion=nul){

retmsupertoSting);
Yeke{
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reium superioSing))+“\nUndedying Exoepiion: “+underyingBxoepionioStingy);

}
)

Tpveieiedsandmethods
piveteinterror id=1000;

privete Obectenor bese=nuk
- yigExcenion=n

pivaieseicHashebleeror desaipions=newHashiebie()

pivaie saicvod intEmor_desaipions(){
enor_desoipionspuirewinegerSS OPN),
'SS OPN-SessonOpert);
eror_desajtonspuiiewinegerSS_NAVL),
'SS NAVL-SessonnatAvalale');
eror_desajtonspuiiewinegerSS_NOPN),
'SS NOPN-Sessonshatapert);
meMrBNnga(RP NEXS),
NEXS-Reposiory doesnatexst);
meMrBNnga(RP NAWL),
"RP_NAVL-Reposioy notaveisbie’);
meMrBNnga(RP OPN),
OPN-Reposioryopert);
meMrBNnga(RP NOPN),
NOPN-Reposiory snotoper)
d&wmspu(rwvhegerm? EAB),
"TR_EAB-Transadionended abnammaly');
ermor_desajptonsputiewineger(TR_EXS),
"TR_EXS-Trarsadionexss);
enor_desapionsputnewireger(TR_ NAVL),
"TR_NAVL- Trarsadioncurenty notavalabe’);
ermor_desaiionspuiiewineger(TR_RW),
"TR_ RW-Transadionreedwie');
enor_desafpionsputnewineger(TR_NRW),
"TR_NRW-Trarsadionnatreachwie’ )
ermor_desaipionspuiiewineger(TR_NEXS),
"TR_NEXS-Transadiondoesnotexd);
ermor_desapionsputewineger(VIO_NDEQ),
"MO_NDEQ-SDAHMode natdomainequivalent);
enor_desaipionsputnew Ineger(VIO_NEXS),
"MO_NEXS-SDAHModd doesnatexdt )
eor_desapionsputnew inegerVO_NVLD),
'MO_NVLD-SDAHMood inveld ),
eror_desaptonspuinewineger(VIo_DUP),
"MO_DUP-SDAHModel dupicae’);
ermor_desaptonsputiewineger(VIX_NRW),
"MX_NRW-SDAHMode anoess notreachwie’ ),
enor_desaipionsputnew Ineger(VIX.NDEF),
"MX_NDEF- SDAHMode access notdefined');
eror_desajtonspuiewineger(VIX_RW),
"MX_RW-SDAHModel ancessreadwiie);
ermor_desajionspuiiewineger(MIX_RO),
"MX_RO-SDAHModd anoessreadtonly);

eror_desaitonsputnewinieger(SD_NDEF),
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"SD NDHE--Sdemadeinionnatdeined );
enor_desaipionsputfnew negerED_NDEF),
"ED_NDHE--Eniiy defintionnotdeiined );
enor_desaipionspuithew negerED_NDEQ),
ED NDEQ-Enitydeintionnatdomainequivalent);
enor_desaipionsputnewnegerED_NVLD),
'ED NVLD-Enitydefintioninveld );
enor_desaipionsputfnewniegerRU_NDEF),
'RU_NDEF-Ruenatdeined);
dmmspu(rervheger(B( NSUP),
NSUP - Bxpressonevaluationnatsuppored ),
damusp.l(reNheger(AT NWVLD),
"AT_NVLD-Atibueinveld );
eor_desaipionsputnew Ineger(AT_NDEF),
"AT_NDHEF-Atrbuienctdeined );
enor_desaipionsputnewneger(SL_DUP),
'S DUP-Schemainsancedupicaie’);
eor_desoipionsputiew Ineger(SLNEXS),
"SI NEXS-Sdhemainsancedoesnatexd!);
eor_desopionsputewinegerE. NEXS),
"H NEXS-Entlyinsancedoesnotexd);
enor_desaipionsputinewineger® NAWD),
"H NAVL-Enityinsiance notavalebie’);
enor_desaipionsputinewinege® NVLD),
"B NVLD-Enilyinsanceinvald');
eor_desoipionsputiew inegerE. NEXP),
"B NEXP-Entyindance natexparied’);
error dmmspu(rervheger(sc NEX)
NEX-Soopedoesnatexd);
dmmspu(rervheger(sc EXS),
"SC EXS-Sopeess);
eor_desoipionsputew inegertAl NEXS),
"Al NEXS-Aggecgesancedoesnatexd);
eor_desaipionsputnewineger(Al NVLD),
"Al N\VLD-Aggregaieinsianceinvald ),
enor_desaipionsputnewneger(AlNSET),
"Al NSET-Aggegaeinsancesenply);
eor_desaipionsputinewineger(VA NVLD),
VA NVLD-Valeineld);
enor_desaipionsputnewnegerVA NEXS),
"VA NEXS-Valedoesnatexd);
eor_desaipionsputinewineger(VA NSET),
"VA NSET-Valenatset),
enor_desaipionsputhewneger(VT_NVLD),
"VT_NVLD-VaLetypeinvald);
enor_desapionsputnewneger(R_NEXS),
"R_NEXS-leraiordoesnatexd);
enor_desoipionsputnewneger(R_NSET),
"R NSET-Curentmemberisnotdeined ),
enor_desaipionsputinew inegerX_ NVLD),
"X NVLD-indexinveld);
enor_desoipionsputnewinegerER _NSET),
'"BER_NSET-Bertrecodngnotset);
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enor_desapionspuifrewinieger(OP_NVLD),
"OP_NWVLD-Operaiorinvald ),
enor_desapionspuifrewinieger(AN_NAVL),
"FN_NAVL-Fundionnatavalsbie');
enor_desapionspuifrewiniegerRP_USES),
"RP_USES-Reposioynusebysthema indance’);
enor_desapionspuifrewinieger(RP_USEA),
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enor_desapionspuifrewinieger(RP_NCTE),
"RP_NCTE-Reposiory natcompeaibliewth deariextencodng’);
enor_desapionspuirewineger(SY_ERR),
'SY_ERR-Undeingsysemenor),

¥

stetic{
niEnor_desaipions();

¥
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10 SDAI dictionary

The elements of the SDAI dictionary_schema, specified in ISO 10303-22:6 shall be mapped to early
binding Java interfaces and classes as defined in clause 8 with the following changes:

O the Java package for the interfaces and class3Asé.dictionary ;

O there are additional SDAI methods for the entity iateefEEntity definition as defined
below;

10.1 Entity_definition

The EEntity_definition interface shall represent the SDAtiBnentity_definition, specified in
ISO 10303-22:6.4.12. In addition to the definitions in clause EE@tity definition shall
contain two further SDAI methods.

peckage SDAlddiorary;

pubicnierfaoe EEnily definiion..{

chiem'uﬁhypeOf(EErﬂy_deﬁmompType)M\sSch)mm
bookeni Ecy i WVhEETy coirb 00 " .
}

10.1.1 Is subtype of
The isSubtypeOf  method shall implement the SDAI operatidsssubtype of and SDAI

operationls SDAI subtype of , specified in ISO 10303-22:10.9.2 and ISO 10303-22:10.9.3
respectively.
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10.1.2 Is domain equivalent with

The isDomainEquivalentWith method shall implement the SDAI operatitgn domain
equivalent with , specified in ISO 10303-22:10.9.4.
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Annex A
(normative)

Information object registration
To provide for unambiguous identification of an information object in an open system, the object
identifier

{ iso standard 10303 part(27) version (1) }

is assigned to this part of ISO 10303. The meaning of this value is defined in ISO/IEC 8824-1, and is
described in ISO 10303-1.
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Annex B
(normative)

Mapping between Part-21 and SDAI

Both, part-21 and the SDAI, define implementation methods of STEP. This annex defines a mapping
between the elements in a part-21 exchange structure and the elements in SDAI for the purpose of the
methods imporClearTextEncoding, clause 6.1.8, and exportClearTextEncoding, clause 6.3.7.

This language binding to the SDAI has been defined such, that every exchange structure can be
imported into SDAI. For this additional attributes have been added tsdtierepository for
time_stamp, author, organization, preprocessor_version, originating_system and authorization in order
to make thesdai_repository compatible with part-21. However due to limitations in part-21 not
every SDAI population can be exported to a part-21 exchange structure.

The mapping between part-21 and SDAI is defined as follows:

0 Both part-21 and SDAI define explicitly how entity instances and their attribute values are
represented. A part-2dntity instance name and anSDAI persistent identifier
are mapped to each other;

O A part-21ldata section and arSDAI-model are mapped to each other. During the import
of a clear text encoding, the name of #uai_model instance shall be set to “default” and no
schema_instances shall be generated,;

O A whole part-21 exchange structure and an SDAI-repository are mapped to each other. The part-
21 file_name is mapped to the name of the SdaiRepository;

[0 The SDAI schema-instance is not mapped to the part-21 exchange structure;

0 SdaiRepositories, containing entity instances which references entity instances in other
SdaiRepositories cannot be mapped to a part-21 exchange structure.

The SdaiSession  methodimportClearTextEncoding creates a nevdaiRepository
containing oneSdaiModel with the namemodell and oneSchemalnstance  with the name
schemal. The SdaiModel is associated with thBchemalnstance . The native schema of the
Schemalnstance and the underlying schema of tBdaiModel are set to the FILE_ SCHEMA of
the part-21 exchange structure.

The SdaiRepository methoexportClearTextEncoding requires exactly one instance of a
SdaiModel and no instance of &chemalnstance in this SdaiRepository . All references
between application instances of tiidaiModel shall be local to thiSdaiModel , otherwise the
SdaiException RP_NCTE, repository not compatible with clear text encoding, is thrown.

The instance names used inside the data section of the clear text encoding shall be used as the
persistent labels of SDAI application instances. For the SdaiRepository method
exportClearTextEncoding , the format of the persistent labels shall be that of the instance
names as specified in ISO 10303-21:4.4.2. Otherwise, the SdaiException RP_NCTE shall be thrown.
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Annex C
(informative)

Events

The event mechanism is a widely used mechanism in various Java APIs. It allows listener object to
register and de-register at source objects. Registered objects can receive event notifications. This
event mechanism is adopted for the purpose of this part of ISO 10303 thro@gtaiBgent class

and the SdaiListener and SdaiEventSource  interfaces. Implementations maypgort the

event mechanism by extending, respectively implemer8idgiEventSource  for either one or

several ofSdaiSession , SdaiRepository , SdaiModel , Schemalnstance , EEntity and
Aggregate

C.1 SdaiEvent

Objects of typeSdaiEvent are send to the notification methods of registered SdaiEventListeners in
case of any change of the object. An SdaiEvent with tReMALID signals that the object is going to
become invalid. An SdaiEvent with the MODIFIED signals that one or several of the attributes of
the object changed.

pedege SDAlENG,

pLbic dass SciEvertexenss EventObiect{
pubicsaicialintNVALD,
pubicsaicalint MODIFED,

publcintgetl);

}pbebjedgaSwonc

The methodyetld returns the id of the event, which is eithdWALID or MODIFIED.

The methodyetSource returns the object from which this event comes from. The type of the object
is either SdaiSession , SdaiRepository , SdaiModel , Schemalnstance , EEntity or
Aggregate

C.2 SdaiListener

Application classes implementirfgdailListener are able to receiv&daiEvents through the
methodactionPerformed

peckege SDAlENG,
publcinieriace Soal isenerexends Bvertlisener{
pubicvod adionPerfomed(SdaEverte);

}

71



ISO/TS 10303-27:2000 (E) ©ISO

C.3 SdaiEventSource

Applications objects, implementin§daiListener are able to register and de-register on SDAI
objects supportingSdaiEventSource . With the methodaddSdaiListener an application
objects registers on an SDAI object to rece8amiEvents from this SDAI object. The method
removeSdailistener de-registers previously registered application objects to no longer receive
SdaiEvents from this SDAI object.

pedege SDAlENG,

pLbicinereoe SoaEentSouce{
vodackiScal ene(Soal senerisener);
vodremoveSabl iserex(Soel isenerisener),
}
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Annex D
(informative)

Examples

D.1 Mass measure schema
EXAMPLE 1, akenfomIS010303-21 technical conigendum EXAMPLE 26
SCHEMAmMass measure scheng;

TYPEMass=SELECT (Mass Spec Mass SubsiLie)
END TYPE,

TYPEMeass Spec=SH ECT (Measured Mass, Compuied Mass, Esimated Mass);
END TYPE,

TYPEMessured Mass=REAL;
END TYPE,

TYPECompuied Mass=Exended Rest
END TYPE,

TYPEEsimaied Mass=REAL;
END TYPE,

TYPEMess Subsiie=SELECT\egH, Esimeied Mess);
END TYPE

TYPEWeght=REAL:
END TYPE,

TYPEExtended Real=SEL ECT (FoaingiNumber, NotaNumbe);
END TYPE,

TYPEFoaing\umber=REAL(7),
END TYPE:

TYPENoaNumber=ENUMERATION OF (ps_nfiniy;minus_infinly, indieterninete, invald);
END TYPE,

ENTITY Sedl Bay;

bar lenght Extenoed Rest

bar mass. Mass,

END_ENTITY;

END SCHEMA

The resulting interfaces and classes are as follows.

No interfaces need to be generated for Extended_Real, Mass, Mass_Spec, MtatgeSshthey are
not needed to define the early binding access methods.
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D.1.1 SMass_measure_schema.java

Java class representing the EXPRESS schema mass_measure_schema.
package SDAISMiass measue stheme;

pubicdassSMiass measuie schemay

D.1.2 EMeasured_mass.java

Java interface representing the defined data type measured_mass.
padkage SDAISMiass measure sheng;

pubicnieraoe EViessured mass(
}

D.1.3 EComputed mass.java
Java interface representing the defined data type computed_mass.
padkage SDAISMiess measure sheng;

;1ﬁc'rB1’aerCmpJed_mass{

D.1.4 EEstimated _mass.java
Java interface representing the defined data type estimated_mass.
padkage SDAISMiess measure sheng;

pubicierace EEsimeed mess{
}

D.1.5 EWeight.java
Java interface representing the defined data type weight.
padkage SDAISMiess measure scheng;

}Exki:'refaJeEWey't{

D.1.6 EFloatingnumber.java

Java interface representing the defined data typeritpaimber.
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package SDALSMiass measure sheng;

?ﬂcmfmelﬂfba'rmnber{

D.1.7 ENotanumber.java

Java class representing the enumeration data type notanumber.

package SDALSMiass measure sheng;
pubicdass ENclanumber{

pudicsEiCEintPLUS INANITY;  //pls niny
pubicsEiCiEAntMNUS INENITY: — /minus ininly
pUdcSEICTEitNDETERVINATE,  /indeemineie
pubicsEicaintNVALD,  /iveld

publcsaCHoN(Sg st

}_pmsaics.mnsrrg(mme);

D.1.8 ESteel bar.java

Java interface implementing thetigndata type steel_bar.

package SDALSMViass measure sheng;
pubicniedace ESied barextends SDAllbng EFnity{

Hoorganisandmethodsfor SELECT atrouies ber ength
'rtsBar_brngbai'gmber:...;
intsBar_lenghNolanumber=.
itieser rohESed terype)
throns SDAllag SdabExaepion;
doubegetBar lengh(ESied bartype, EFostingnumbernodel)
throns SDAllang SdaExoepion; / case sBar_lengthHoatingnumber
ingeBar lengh(ESed bertype, ENoanumbernodel)
throns SDAllang Sdabxoepiion; / case sBar_engthNolanumber
vodsetBar_lengh(ESed bartype, doublevalue, BFcaingnumbernode)
throns SDAllang SdaExoepion; / case sBar_lengthHoatingnumber
vodseBar_lengh(ESed bartype, ntvalue, ENdianumbernodel)
throns SDAllang Sdabxoepiion; / case sBar_engthNolanumber
vodunseBar lengh(ESied! bartype)
throns SDAllag SdabExaepion;

JToorgansandmethodsfor SELECT attiouie: ber mess
insBar massViessured mess=..,

intsBar massCompuied 1 rmstanJumer
intsBar massCompuied massNoanumber=.

nsBar | nvesESnHed mess=..;

nsBa mess\Weghi=..

ISO/TS 10303-27:2000 (E)
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intiesBar messESked bartype)
throns SDAllag SdabExaepion;
doubegeiBar messESed bartype, EMeasured massnodel)
throns SDAllang SdabExoepion; / case sBar messViessured mess
doubegetBar messESed bartype, ECompuied massnodel, EFoaingnumbernode?)
throns SDAIlag SdaExoepion; / case sBar massCompuied massHoatingnumber
ingetBar massESed bartype, ECompuied massnodke], ENdianumbernode?)
throns SDAllag SdabExoepion; / case sBar massCompuied massiNdlanumber
doublegetBar massESed bartype, EESimated massnoded)
throas SDAllang SoaExoepion /casesBar messESimeted mess
doudegetBar messESe! bertype, EVeghtnodel)
throns SDAllag SdabExoepion; / case sBar messWeight
vodsetBar massESed bartype, doubevalie, EMieasured massnodke])
throns SDAllag SdabExoepion; / case sBar messViessured mess
vodseBar massESed bartype, doudevalue, ECompuied massnode], BHoatingnumbernode?)
throns SDAllang SdaExoepion; / case sBar massCompuied massHoatingnumber
vodseBar massESed bartype, intvalue, ECompuied massnode], ENdianumbernode?)
throns SDAIlag SdaExoepion; / case sBar massCompuied massiNoianumber
vodsetBar massESed bartype, doudevalue, EESimated massnodel)
throns SDAllang SdaExaepion; / case sBar messEstimated mass
vodsetBar mess[ESed! bartype, doublevalue, EWeghtnodel)
throns SDAllang SdabExoepion; / case sBar messWeight
vodunsaBar massESied bartype) throns SDALbng Sdabxoepion;
}

D.1.9 CSteel _bar.java

Java class implementing the complex entity data type steel bar.
package SDALSMiass measure sheng;

pLbiccassCSied! barimpemensESed! barexends..{
pLbicsicinal SDAIdoiorary Bl defriiondeiniion=..;

pLbicstaic SDAldcionary EATb e atibUEBar IenghESied] bertype)
tons SoeExcepion{..}
pLbicstaic SDAldcionary EATbUe atibuieBar messESied] bartype)
} tons SoeExcepion{..}

D.2 Mass measure schema - early binding access

Application with early binding access for the Mass-Measure schema as given in D.1.
The following instances are created and listed on the screen:

#1=STEFL BARFALOATINGNUVBER(770) MEASURED MASS(1325);
#2=STERL BARNOTANUVBER(NDETERMINATE), ESTIMATED MASS(100))
#3=STEEL BARFLOATINGNUVBER(770),

COMPUTED  MASSFLOATINGNUVBER(1477719));

HeMassMessueEalypva:

76



©ISO

impotSDALENG,
impatSDALSViass messure schema,

pudicdassMessMessUretay{
publcsecinaivodmanSingagv]) hrons ScaExoepion{
SoSessionsession=SoaSessonopenSesson()
SoaTansaciontransacion =sessonsiarfTiansacionReacV\ieAcoess();
SoaReposion ,@:;m' createReposion(Sed werehouse!, ),

[k regiion Of enfilyHNSianpes ek

SdaModelmod=repaeaieSdaiViode(exampe 2, SViass measure sthemadass),

modsatRescVMieA0eSS);

ESed barshl=(ESed bar)modaesieEniyinsanos(CSed bardess);
shlseiBar; lergih(nul, 77,00, (EFoeingnumbennu);

shlseBar messiul, 1325, EViessured messinu);

ESed bard?=(ESed bar) modaeaieEnttyinsance(CSied bardass);

sh2seBar lenghinul, ENoianumberINDETERVINATE,
(ENoanumbennul)

P seBar massiul, 10, (EEsimated messynul);

ESed bard3=(ESed bar)modaesieEniyinsanoe(CSed bardess);

shsetBar lengh(ul, 77,00, (EFoaingnumberrul;

3setBar massul, 14.7719,(ECompuied messinu,
(EFcaingrumbennul)

[reeeke eprrhingy forenty-nstanpes ks
Aggregaieinsis=modgetEnilyExentinstances ESied berdass);
Sdhiteraiort=nsisaeaeleraion);
whie(trex(){
ESed barshar=(ESed bannssgetCureniViembarObedt);
doudelengh, mess;
nnat_lengh,nat mess,

Stingatibues="Atiouesoftissedlberengh=",

swichisberesiBar engh(uy{

(023210
atbues +="unset
bregk;

caseESed barsBar lenghHoaingnumber:
length=sbergeiBar_lengih(nul, (ERoetingnumbednul);
atibues+=kength;
bregk;

caseESed barsBar lenghNdianumber:
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}

not lengh=sbergeBar lenghfnul, ENoanumbednu);
attbues +=ENoanumberioStiing(nat_ength);
break
defak
atrbues +="unknoantype'’
break
}

atrbues+="mass=",

snich@ariesBar massul){

(023210
atrbues +="unset;
break

caseESied barsBar mesdVieasured mess.
mess=sargeiBar messul, EVieasured massinul);
atrbues +=mess;
break

caseESed barsBar massComputed messHoaingnumbey:
mess=sargeiBar mess(ul, ECompued messind,

(ERoaingnumbennul)

atrbues +=mess;
break

caseESed barsBar massCompuied massNolanumber:
nat mass=shargeBar massinul, (ECompuied messinu,

(ENoarumbennu)

atrbues+= oSing(at mess);
break

caseESed barsBar massEsimaied mess:
mess=sbargeBar massul, E=simaied massnul);
atrbues +=mess;
break

caseESed barsBar massWeght
mess=sbergetBar messinul, ENeghinu)
atrbues +=mess;
break

Ocfauk
atouies+="urknonntype’;
break

}

Sysemoutpiin(atiioues),

thegnniny);
Sysemoutpintn(\iThe sameindances pined nISO 1030321 syke’);
whie(trex(){

}

ESed bersher=(ESed! bajinssgetCureniViemberObed()
SysemoutpininisberioSing()

. .

Yimein
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D.3 Mass measure schema - late binding access
This example is equivalent to example D.2 above but with late biado&ss to application instances.
File MassMeasurelLate.java:

ntntSDAlbrg’“
impart SDAIddionary?;
impatSDALSMViass measue schema,

pubicdassMassMieasurel s

pubic siatic finalvod main(Sting argV]) throns SdaibException{
SchiSession sesson=SdaiSessonopenSesson);

ST ) S . Wi )

Mindthescherma, defniionforMass measure schermal
EScherma defnioneql schema=nut
SdaiVioddexpl. dc modd=n.t
Schemalnsiance si=sessongetDataDicionarny();
ASdaModdlset of assocaied models=sigetAssodaiedViodels();
Schiteraioril =set of assodated modelsaeaieteraon);
whie(tLrex(){
SdaiVioddmodel=set of assocated modeksgeiOureniViembenil);
Stingm_rame=modelgeiName();
f(m rnameequals{MASS MEASURE SCHEMA DICTIONARY DATA){
el dc modd=mode,
fEeqL dc modelgetViode()—=SdaiViodeNO_ACCESSK
\ el dc modesartReadOnlyAccess);

el sthema=eql dc moddgetDeinedSchema()
treaks
} }
fleel_dc modd=nul){
Sysemoutprini{ Dicionary detamodeliorMess messue schemaschemanatiound ),
et
}

findently defintionforsied ber
EEnity defniionsied] ber def=nuk
Abniy defnionenties=expl. schemagetEniiesiul, nul);
enfiiesatiachieraiontl);
whie(Lnex(){
EEnity defniioned=entiesgetCurentViember(il);
Singrame=edgeName(ul)
f(name.equaltignoeCase('STEEL. BAR){
sedl ber def=ed;
treaks
}

}
f(ced bar def=nui){
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Sysemoupinn('Seslbarmatiound)
re
}

Hindatibuesher lenghandber mess
EAtbueber_lengh=nut
EAtbuebar mess=nut
Adtibueatribuies=sied bar defoetAtrboues(nul, nul);
atrbuesatiachiteratonl);
whie(Lnex(){
EAtbue att=atibuies gelCuneniViemben(l);
Singneme=attgeName(ul)idUpperCassy);
f(rameequals(BAR LENGTH)K{
ber lergh=a;
Jee

f(rameeguals(BAR MASS){
ber mess=at;
}

}

f(oer_lengh=nul] ber_mess=nul){
Sysemautpiin{Noberengharmess;
et

}

Mindsomedeined types
EDeined typedHoatingNumber=nuk
EDeined typedNoANumber=nuk
EDefned typediMeasuredViass=nul;
EDeined typedEsimatedViess=nut
EDeined typedCompuedViass=nul;
EDeined typedWeght=nt
ADeined typestypes=expl. schemagetTypesul nul)
typesatiachieraionil);
whie(Lnex(){
EDeined typed=typesgatCurentViember(tl);
Singreme=cigeName(ul)UpperCassy)
f(rameeguals( MEASURED MASS)){
dMeasuredViess=d;
Jee
f(rameequals( COMPUTED_MASS){
dCompuiedViess=d;
Jee
f(nameequals{ LLOATINGNUVBER ){
dHoaing\Number=
Jee
f(rameeguals NOTANUMBER )){
dNaANumber=ck;

Jee
f(rameequals(ESTIMATED MASS)){
dEsimaiedViess=d;

Jeke
f(remeeguals( WEIGHT){
dWegt=d;
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}
}

Hindthe stingraggregate ofenumeraiionvalues of NolaNumber

EEnumeraion typeenu=(EEnumeraion type)diNoANumbergetDomain(ul);

A singnoaNumbarStings =enugetBementsinul;

I aegieareposiory
S@My@:mmwged_vm sl
rep.openReposiony()

loegeamocd

SdaiVioddl mod=repaesieSdaMode( exampe 3’ expl. schema);
modsatRescVMieA0ess);

[k regiion Of enfilyHNSianpes ek
EDeined typef|seleat=newBEDefned typeZ]

EEntty apl =modaesieEnityinsianos(Sied ber,_de);
seled{0]=dFoatingNumbe;

goLsetfoer_lengh, 770, sekedy);
seed(j=dMessuredViss,
qolLsetfoar mess, 1325, seedl);

Eenity ap? =mod aresteEnityinstanoe(sied ber def;
seledf0]=aNoANUMbe;

g2etfbar_length, ENoanumberINDETERMINATE, seked);
seledf0]=dEsimaiedViess,

go2.sebar_mess, 10, seledl)

Eenity ap3=mod aesteEnityinstanoe(sied ber def;
seleof0]=dFoatingNumbe;

gp3setfoer_lengh, 770, sekedy);
seed0j=dCompuiedVess,
sele[1]=dFoatingNumbe;

gp3seibar_mess, 14.7719,seked);

[reeeke eprrhingy forenty-nstanpes ks
Aggregaenss=modgetinsances(Sied ber def);
Schiteraiort=insiscresteteraion);
whie(trex(){
EErtysher=(EEyrssgeOurerivie b
doudelengh, mess;
nnat_lengh,nat mess;

Strgstaitues="Auiescftissedberngh="

swichberestAtioue(oar lengh, seed)){
a2 fitvele
f(ssecf0]=dNaANLIben){
not_lengh=sherget intfoer_length);
vale=roeNUmberSingsgeByndexat ength);

ISO/TS 10303-27:2000 (E)
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}

Yimein

}

case3/doubevale
f(selecf0]=dFoeing\urmben{
lengh=sherget doude(cer_engh);
vele=SingveleOfengh);

nat_ lengh=sberget iniber mess);
vae=ndaNumbarSingsgeByindex(nat_iength);

treeks
Ca=3/doubevale

f(seed0l=dMeasredViass){
lengh=sberget doubleoar mess);
ko vale=StingvabeOfengh)

f(seedi0l=dEsimeaiedViass){
lengh=sberget doubleoar mess);
ko vale=StingvabeOfengh)

f(seedf0—dCompuedViess

& sekeofl]=dHoaing\umben{
lengh=sberget doudleoer_mess),
vele=SingveleOfengh);

D.4 XList schema

SCHEMAXE. schermg;

ENTITYxx

END_ENTITY:
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TYPEXL=LISTRAOF*X
END TYPE,

TYPEXS2=LISTRAOF*X
END TYPE,

TYPEXdt=LIST0AOFXLL;
END TYPE,

TYPExsakeat=SH ECT (o st Xis2);
END TYPE,

ENTITYyy;

arl:xg

atr2 ARRAY [L2|OFxx

a3,

atird: ARRAY [L2| OF Xt

a5 xeekedt;

s ARRAY [L2] OF xsekedt;
END_ENTITY;

END SCHEMIA
D.4.1 SXlist schema.java
Java class representing the EXPRESS schema Xlist_schema.

package SDALSXE. sdhems;
mpatSDANg?,

PLbcdass SXEt schema
;
D.4.2 EXx.java

Java interface implementing thetigndata type xx.

package SDALSXE. sdhems;

pLbicinieroe EXxexiends SDAlang EEnily{
}

D.4.3 CXXx.java

Java class implementing the complex entity data type xx.

package SDALSXE. sdheme;
mpatSDANg’,

PLbicdEss CXXimplemens EXxexends..{
pubicsteicinel SDALoiorary Bty defriiondeiniion=...
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}
D.4.4 AXx.java

Java class implementing aggregates of level 1 of entity xx.
package SDALSXE. sdheme;
mpotSDAlBNg*,

pLbiccass AXxextends ATy {
pLbicEXX geByindex(itinex) hrons SoaExoeption{..}
} pLbic EXx getCurer Ve bex(Scblteratorier) hrons SoaEoepion{..}

D.4.5 AaXx.java
Java class implementing aggregates of level 2 for entity xx.

padage SDALSXE sthemg;

impotSDALENG,

pubicdass AaXximplemens Aggregaieexends..{
pubicbodeanisViemberAXxvalue) throns ScabExoepiony,. . }
pubic AXxgetByindex(intindex) throns SdaExoepion{. . }
puldic AXx aestieAggregaieByindex(intindex) throws Sdaboepion{|. . }
pubic AXxaddAggregeieByindexntindex) throns ScaExospion{. . }
puidic AXx aesieAggregaieUnordered) throws Sdaboepiond|. . }
puidicvod rermoveUnordered(AXxvalue) throws Sdaboepiond|. . }
pubic AXxgetCurentViember(Sdaiieratorier) hrons ScaExoepiond,. . }
pubic AXx aesteAggregaieAsCureniVember(Sdhiteraiorier) throns ScabBospion|. . }
pubic AXx aesteAggregeieBefore(Sdalieratorier) hrons ScaExoepiond,. . }

\ pubic AXx aesteAggregeipAlie(Soaiterator ier) throws SdaExoepion{. . }

D.4.6 EXlistl.java
Java interface representing the defined data type xlist1.
peckage SDAISXE. schemg;

pbchece BXEL{
}

D.4.7 EXIlist2.java
Java interface representing the defined data type xlist2.

peckage SDAISXE. schemg;
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pLbicnieroe EXER{
}

D.4.8 EXxlist.java

Java interface representing the defined data type xxlist.

package SDALSXE. sdhems;

b erfaoe EXE
}

D.4.9 AXselect.java

Java class implementing aggregates of level 1 for select data type xselect.

package SDALSXE. sdhems;
mport DAl

pubicdess AXsgedimpements Aggregaie exends ANy {

pbcseicialintsXisL = ..
b sEicalintsXisR=.;

pubicitesCurentViember(Schiteratorien) ons Scxoepion;
PLbictEsByindexrtindex) tons ScaBoepion,

pubichookenisMerrberAXxvabe, EXL node)

tons ScaBcepion{..}case XL
pubichookenisMerberAXxvale, EXE2noded)

trons ScaBcepion{..} case sXE2
PLbicAXgeByindexrtindex, EXEL nodel)

trons ScaBcepion{..}case XL
PLbicAXgeByindexrtindex, EXE2roded)

trons ScaBcepion{..} case SR
PLbicAXxgeOunreriMVier ber(Scalieratorier EXStL noce)

trons ScaBcepion{..}case XL
LB AXxgeOunreriMVier ber(Scalieratorier, EXE2noce)

trons ScaBcepion{..} case SR

pubic AXxaestieAggregaieByindexrtindex, EXstL nodel)
throns SdaExoeption{... }/ case XL

pubic AXxaestieAggregaieByindexrtindex, X2 nodel)
throns SdaExoeption... }/ case X2

pubic AXx cresieAggregaieAsCunentViember (Sdaiteratorier, EXistL node)
throns SdaExaeption... }/ case XL

pubic AXx cresieAggregaieAsCunentViember (Sdaiteratorier, EXis2 nodel)
throns SdaExaeption... }/ case X2

pubic AXx aresteAggregaieBeiore(Schieraior ey, EXEtL node)
throns SdaExoeption... }/ case XL

pubic AXx aresteAggregaieBeiore(Schieraior ey, EXE2 nodel)
throns SdaExaeption... }/ case X2

pubic AXx aesteAggregaieAlierSdaleraiorier, Xt nodel)
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throns SdabExoepion{... }/ case XL
pubic AXx arestieAggregaieAlienSdalierainrier, EXIS2 nodel)
throns SdabExoepion{... }/ case X2
pubic AXx aresieAggregateUnodered EXL nodke])
throns SdabExoepion{... }/ case XL
pubic AXx aresieAggregateUnodered EXE2 nodke])
throns SdabExoepion{... }/ case sXE2

pLbicvod removeUnordieredAXxvale, EXStLnod)
throns SoaExcepion{...}case XL
pLbicvodremoveUnordiered AXxval e, EXs2nod)
tons SoaExcepion{...}case sXE2
}

D.4.10 EYy.java

Java interface implementing thetigndata type vyy.

package SDALSXE. sdhems;
mpatSDANg?,

pLbicnerboe EYyexerts EEriy{
Imethodstorattiouie: Atrl
bodkan EsAr(EYy ype) hrons ScExcepion;
EXxgetatirl EYiytype) throws SoaExoepion;
Vo AL E Yy type, EXxvake) hrons SoaExcepion,
vod unsetAtir EYytype) throns SoaExoepion;

Imethodsforatiouie: Atr2

bodkan EAIEY type) hrons SchiExcepion;
AXXgEAIE Yy type) throns Scabxoepion;
AXxaeaeAAEYytype) throws ScaExoepion;
vod unsetAti2E Yy type) throns SoaExoepion;

Imethodstorattiouie: At

bodkan EAIAEY type) hrons SchExcepion;
AaxXxgetArAEYytype) throns SdabExcepion;
AaxxaeaeAA(EYytype) throws ScaExcepion
vod unsetAti4(E Yy type) throns ScaExoespion;

Imethodsardconsnsoratboue Al
sAISXEL=..;

SAISXED
e AISEYyype) rons Stibxcepion /eumsO,1 .

BEXxgetAtiSE Yy type, EXxnodel) throns Scebxospion /case 1

AXXgetAISE Yy type, EXistLnoded)
thons ScaExcepion /case sAISXEL
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AXgetAISEYytype, EXsZnodkl)

throns SdaExoepiion; / case SAISXI?
vod satAtSEYytype, EXxvalue) throws Scabxoeption; /case 1
AXxaeaeAtSEYytype, EXELnodel)

throns SdaExoepiion; / case case SAEXIL
AXxaeaeASEYytype, EXE2noce])

throns SdaExoepiion; / case SAISXI?
vodunsstASE Yiytype) hrons SdaExcepion;

Imethodsforatibue: At

bodeanestABEYY type) throns Sdabxoepion;

AXselec getABE Yy ype) throws ScaExcepion;

AXssea aestieAt6E Yy ype) thronws Scabxoeption;
} vodunsstAB(E Yiytype) throns SdaExcepion;

D.4.11CYy.java

Java class implementing the complex entity data type vyy.

package SDALSXE. sdhems;
impotSDAlbg?,

pbicdassCYyimpemensEYyexends...
pubicseicinel SDALoionary EErily defriiondeiniion=...

PLbicsiaic EAbUB altbUEA I EYy ype) frons SdaExcepiony..}
PLbicsiEic EAUB altbUBAI2(E Yy ype) frons SdaExcepiony..}
PUbicsiEic EAUB altbUBAIE Yy ype) frons ScaExcepion..}
PLbicsiaic EAUB altbUBAI(E Yy ype) frons ScaExcepion..}
PLbicsiEic EAUB altbUBAISE Yy ype) frons SdaExcepion..}
PLbicsiEic EAUB altbUBAIBE Yy ype) frons ScaExcepion..}

pLbicsEiCItUsednAr(EYYype, EXinstanoe, ASdalViodd dormein AErly resL)
trons ScaBxcepion{..}
pLbicsEiCItUsednAIR(EYYype, EXXinstanoe, ASdalViod dormein AEnly resL)
trons ScaBxcepion{..}
pLbicsEiCItUsednAIEYYype, EXinstanoe, ASdalViods dormein AErly resLi)
trons ScaBxcepion{..}
pLbicsEiCItUsednAI(EYY ype, EXinsianoe, ASdalViod dormein, AEnly resLi)
trons ScaBxcepion{..}
pLbicsEiCItUsednAIS(EYYtype, EXXinstanoe, ASdalViods dormein AEnly resL)
trons ScaBxcepion{..}
pLbicsEiCItUSednAIBEYYtype, EXinstanoe, AScalViod dormein AErly resLi)
} trons ScaBxcepion{..}

D.4.12 AYy.java

Java class implementing aggregates of entity yy.

package SDALSXE. sdhems;
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mpatSDALENg?,
pLbiccassAYyextends SDAlg AETily{

PLBCEYy geByindexitinoe)) hrons StaEoepion{.}

} PUBCE Yy getOureriViem bex(Sclieratorier) hrons SceBoepion{.}

D.5 XList schema - late binding access

Application with early binding access to the XList schema.
It is shown how to create simple aggregates, select of aggregates, aggregates of select for entity
attributes.

File example_d5.java:

mpotSDAlBNg,
impotSDAISXEt schema*

Pubicaass XUl A

puldicstaicinalvod man(Stingargu) throas SdaiExoepion{
SdiSesson sesson=SdaiSessionopenSesson()

SiTiereas S . . :
m’ (@:m' CreaieRex S n(ep 5 e n-‘);
repopenReposiory()

Jeoesesese rpgiion Of enfiyHNSioNoes e
SdaiVioddmod=repaeaieSdaMode(exp 5 mod'’, SXist schemadass);
modsiatRescvMieAccess);

Harestoncofsomexxingances
BExxext=EXX)modaesieEntyinstance(CXxdess);

BExXxe=E XX modaesieEnttyinstance(CXxdess);

BExXxed=E XX modaesieEnttyinstance(CXxdess);

BExXxexd=E XX modaesieEnttyinstance(CXxdess);
BExXxed=EXX)modaesieEnttyinstance(CXxdess);

laediondfayyinsanceand setingthe atioutes
EYyeyy=(EYy)modaesieEniyinsonos(CYy.doss),

eyysetAtr(nu ext)
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Aaxxaxd=eyyaeaeAtrArnu);

AXxaxd 1=axdaeaeAgyecseByindex(l);
ad 1addByindeq(l,ext);

ad 1addByindeq2,eX);

Aad 2=axdaeseAggegaeByinded?);
ad 1addByindeq(l,ext);

ad 1adByinde2,eX);

?ysewﬂnl ed),

or

Axxad 1=eyyaeseAtrSul ©XEn)
lor

Axas,2=eyyaeseAtiShul EXEn)

AXssedas=eyyaeaeAtr6(ul);

asseByindeq@ ex),

Axad 1=asaesteAgegaeByinde(l, EXsn)
Axad 2=asaesteAgegaeByindex(2, EXn)

IPiningsometing
Sysemoutprintin(eyyoSing();
SysemoutprintihexioSiing())
SysemoutprintiheioSiig())
SysemoutprinthedioSiig())
SysemoutprintihedioSig())
SysemoutprinthedioSing())
Sysemoutprintihieyy getAtrl (U ioSHno))
Sysemoutprintihieyy 9etAr U ioSHno))
Sysemoutprintihieyy getAr3nUIoSHno)
Sysemoutprintihieyy getAANUIOSHN);
ntresut=eyyestAtrSnul)
swich fesub){
el
W@M@w@x
caseeyysARXEL:

Sysemoutpinineyyget Sl ExXEnu)ioSmg()

break
caseeyysARXE2

SysemoutpinineyygetrSiul ExX2nuioSmg()

bresk;
}
Sysemautpiineyy ger sl ioSing();

Yimein

}
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Annex E
(informative)

Select case generator
/bk
*This SDAl gpplcation defines analgoihmip calouaie select cases
*ttisbesed onddionary deiaas defired by the SDAI ddionary schemau
*tacoepis 3commandine parameters schemaname, namediypename, opfordlatiiouie neme:
*lfthe namedtypesanenity, thenthe thid perameter-atirfoue nreme -s needked.
*lfthe namedtypesadeinedtype, thenthethid parameteris absart.
ki
:rrrntja/aul*:
rmatSDAlbrg*
impart SDAIddionary?;

pubicdass SeledCaseGeneraior{
pubicsiatcinal vod mainSting arg)) throws SdaExcepion{
Idredkoommandine perameters

flagviengh <2 agviengh>3){

+'Yva SeedCaseGeneraiorschema namenamed ypefatiiouie nameli);

reum;
}
Singschema. rame=ag\{0},
Stigramed type neme=ag\{1}
Stingmodd neame=sthema. nameioUpperCase()+" DICTIONARY DATA;

ShiSess — Session()
SdhiTransadiontransadion=sessonsartTransacionReadMieAccess();

Iindtheschema. defintion
EScherma defniionschema. defintion=nul;
SdaiViode ddionary_mooel=nui;
Schemalnsiance si=sessongetDataDicionary();
ASdaiModdlset of assodaied models=sigetAssociaiedMViode();
Sdhiteraioril =set of assocated modesaeaeteraion);
whie(tLrex(){
SdaiVioddmodel=set of assocated modeksgetOureniViembenil);
Stingm_rame=modelgeName();
f(m_nameequalsimodel name)){
didionary_model=mocet
dicionary_modelsiatReadOnlyAcoess);
schema defniion=ddionary_modelgetDelinedSchema();
break
} }
if(cicionary_model—nul){
Sysemoutprini{ Dicionary detamodelfor*+schema, name
+"schemanatiound Cannatproceed');
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Mindtheramed type
ENemed typenemed type=nuk
ANamed typeaNamedTypes=
(ANamed type)ddionary modelgetinsancesENamed ypedass);
aNamedTypesatiachiieraonil);
whie(Lnex(){
ENamed typent=aNamedTypesgatCurentViember(tl);
Singrame=rigeName(ul)
f(remeeguakkignoreCaseamed type name)){
nemed type=rt
break
} }
f(remed type=nul){
Sysemoutprintn(Namedtype+named e name
+"nsdhema"+sthema name+"natiound’);
reumy;
}
f(named typeinstancedfEEntly defintion){
f(ergvlengh=3){
Sysemoutprinin(\nSeledt Case Generalor USAGE 1"

+"Yinava SeedCaseGenetatorsthema. namedeined ype namen);

Sysemoutpinin(\nSelect Case Generator USAGE 2"

+"Yinava SekedCaseGeneraiorsthema. nameently nameatiiouie name’);

reumy;
}
Hindtheatiioue
Stigatiioue neme=agVZ}
EEntty defniionentty_ definiion=(EEniy_defnionnamed type;
BBkt atrbueatibue=nu
ABit atibueatriuies=entty defintiongetBxpiat attoues(ul);
atrbuesatiachiteratonil);
whie(Lnex(){
Ebqid atiouie att=attbuiesgetCureniVember(il);
Singreme=attgeName(ul),
f(remeegualtignoreCase(atiouie name)){
atrbue=att;
break
}
}
fatiue—=—nu){
Sysemoutprinin(’Attioue™ +attrouie_name -+ ofently™

+named ype name+"nsthema+schema. name+"'notiound ),

reun;
}
Sysemoutpintn(\nSelect casestorattiouie " +atitouie neme
+"dfenty"+named type name+"hschema’+sthema name+');
Eritybese type=atibuiegetDomain(ul)
oeneraeSaedCases(ese ype);
Yerse{//defned type

EDefned typedeined type=EDeined yperamed type;
Sysemoutpintn(\nSelect casesfordefinedype”
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+named ype name+"nsthema”+schema. name+");
} generaieSaedCases(deined type),

Yimein

/Hc
*case Lisresavediorentiyvalueswhenaddiional defined type parameiersare natneeded.
*case Lmaybearnatbe present Buenifitisnotpresert,
*athercasesare s numbered begnningwih 2
*Thisalgoihmdeerminesifcase Lispresan,
*aswelas caloubies althe aher seectcases.
ki
Saticvod generaieSeledCases(Eenity bese type) throns SoaibExoeption{
Vedorcases=newVedor);
ADefned typenodes=newADeined type();/nonparssentistiokeepthenodes
Bty ut=bese type;
bookansaed present=fakse;
whie(UtinsanoeofEDeined type){
EEnity domein=(EDeined type)hgeDoman(ul)
f(domaninsiancedf ESekedt type){
bookancase 1 present=proceed([ESaedt type) domein, nodkes, cases);
removeDupicaieCases(Cases),
prinCases(cases,case 1 presen);
seed present=tue;
break
}
u=cdomaiy
}
f(Utinsenoecf EAggregeion type){
blfl(E)r;iyderrm#(EAegegam_typemgeﬂermype(m);
bodeandore something=fakse;
felementinsianoeciEDeined type){
u=elemernt

f(eementinsancecf EAggregation type){
u=eemer;
eement=(EAggregaion typelgetEement type(rul)
done something=tue;

}

f(dore_someting){
u=cemen;
break;
} }
f(Utinsianoeof ESeledt type){
bookancase 1 present=proceed([ESaedt type) Ut nodes, cases);
removeDupicaieCases(Cases),
piniCases(casss, case 1 presen)
seed present=tue;
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}
}
f(lselect present){
Sysemautpinin(WThe besetypedfittisatibuieis notof '+
+'selectoragoregeie of seedype)
}
}

saichodeanproceedESeedt typest ADefined typenodes, Vieotor cases) hons ScaExaepion
{
bookeancase 1 present=false;
ANamed typeant=stgetSeledonsul)
Sthieraioriant=antaesierEn )
bodkannode added=fe:
whie(ertrex(f
Efnityenty=(ENamed typelentgetOunentVierberChed(ert)
whie(entlyinsencedtEDeined type){
EEnity domain=(EDeined type)entty)geDomain(ul)
f(Comaninsenced ESeed. ype){
f(noce acted){

nodesacoByindex(nodesgetViemberCount(+1, (EDeined type)eniy);

node added=tue;
}

}
entty=comeai
}

f(entyinsanceofESekea type)l{
bookancase 1 insde=proceed(ESekett type)entty, nodkes, cases);
fcase 1 present)y{
e 1 pesent=case 1 instke;
}
} e
if(enttyinsancecfEEnty definiion && nodesgetViemberCount)—0){
a2 1 presri=tue
Yeise{
SeledCase path=new SaedCase(nodes, enty);
} casesaddEement(path);

f(node_added)
nodesremoveByindexnodesgetVemberCount();
node acded=fke;
}
}
reumcase 1 pesat
}

SaticvodremoveDuplicateCases(Vedor cases{
ncase count=casessze();
for(nti=0i<case_oount-1;H+H){
SeledCase mesier=(SaedCase)caseseementAll);
for(rtj=i+1j<case_countj){
SeledCaseshve=(SaedCase)caseseementAll);
bookean dentical=mesiercompare(dae);
f(certcal){
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CasesremoveEementAll);
Case 00Uk
F
}
}
}
}

Saticvod pinCases(Vedor cases, bodeanpint_case 1) throws SoaExoepion{
Sysemaoutpmi(’)
f(it_case 1
Sysemoutprinin(L ENTITY'),
} Sysemoutpinin(\EEly')
for(nti=C;i<casessize() i++){
SeledCasea case=(SeedCase)caseseementAll);
a caepmniCase(+2),
}
}
}

dlass SeledCase{
EDeined typepah}
EEniyvale type;

SeledCase(ADeined typenodes, EEnity enty) throns SdaExcepion {
intoount=nodesgetViemberCount()
path=newEDeined typejoount;
for(nti=1;i<=court-){
EDeined typenode=(EDeined typeynodesgeByinde);
pethfF1]=nodk;
}
} vele type=erily,

ntsize({
reLmpahiengy
}

EDeined typeat(inti){
reumpathi
}

bookean compare(SakedCase dhen{
bodeanidenicat
f(pathlengh=dihersze(){
Oenical=false;
Yee{
cenical=tue;
for(ntk=0 k<pahlengttk+){
EDefred typedi,d2,
f(pathl =oheratk){
cenical=fakse;
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breek
}
}
}
reLmiericat
}

vod piniCase(nt i) throns Soabxoepion{

Stingvale type name=nut

Sigpapermmesnk

f(value_typeinstanced Bty definiion){
vale e name="ENTITY",
e ype name="EEniy,

} e

ivalie_typensanoeofEnieger ype){
vale type name="INTEGER;
pva type name="t;

} e

f(value_typeinstancedf ENumber type){
vale e name="NUVBER
pva type name="doube",

} e

el typeinsianceofEReal te)
vale e name="REAL";
pva type name="doube",

} e

f{ele_ypeinsiancedlESig type){
vale type name="STRING},
e e name="Sing;

} e

el typeinsianceofELogeal type){
vale type name="LOGICAL"
e e name="rt;

} e

f(vale_typeinstancecfEBodean type){
vale e name="BOOLEAN
pva type name="bodkear’

} e

f{ele_ ypesianced EBnaty type){
vale type name="BNARY"
jpa e name="Bray

Jee

f(value_typeindancedfEEumeration type){
vale e name="ENUMERATION
e e name="rt;

} e

f{ele_typeinsiancef EAQgregeion type){
vale e name="AGGREGAITE;

} e type_neme="Aggegee’;

Stingooma="}

Sysemoutpintir+""+vale ype name+"");

forti=0ji<pahlengtyi+){
Sysemoutprinicoma+peifjgeName(u);
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coma="",

}

Sysemoutpiny)

coma="}

Sysemoupi(+ava tpe neme+";

forti=0ji<pahlengtyi+){
Singnode_neme:=pettfigeNamefnul)
Stingnomelized node name="E"+node_namesubsiing0.1)ioUpperCasa|)

+node_namesubsing(1)iol onerCass();

Sysemoutpinicoma+nomeized node name);
coma="",

}

Sysemoutpiny)
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Index
A _binary 59
A _boolean 59
A _double 57
A_enumeration 58
A _integer 57
A _string 56
Aa_ enumeration 58
Aa_binary 60
Aa_boolean 59
Aa_double 57
Aa_integer 58
Aa_string 56
abort 32
addAfter 53,72
addAggregateBylndex 52,71
addBefore 53,72
addByIndex 52,70
addSdaiModel 33
addUnordered 52,73
AEntity 56
AEntityExtent 40
Aggregate 47
aggregate class 17
application entity 16
ASchemalnstance 34
ASdaiModel 39
ASdaiRepository 31
attachlterator 50
beginning 55
clear 54
closeRepository 30
closeSession 26
commit 32
copyApplicationinstance 38
creatAggregateBylndex 70
createAggregate 46
createAggregateAfter 54,72
createAggregateAsCurrentMember 53
createAggregateBefore 54,72
createAggregateBylndex 51
createAggregateMember 72
createAggregateUnordered 52,73
createEntitylnstance 37
createlterator 50
createRepository 27
createSchemalnstance 30
createSdaiModel 30
Defined type interface 61
delete 33
deleteApplicationinstance 45
deleteRepository 31
deleteSdaiModel 36
dictionary entity 16
early binding 60
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EEntity 43
EEntity_definition 79
ELogical 40
end 55
endReadOnlyAccess 37
endReadWriteAccess 37
endTransactionAccessAbort 32
endTransactionAccessCommit 32
entity class 17
entity interface 16
EntityExtent 40
ENUMERATION class 61
error 73
Events 82
exportClearTextEncoding 30
findEntitylnstance SdaiModel 44
findEntitylnstanceUsedin 45
findEntitylnstanceUsers 45
findinstanceDataTypes 45
findinstanceRoles 45
get_boolean 43
get _double 43
get int 43
get_inverse 44
get_object 43
getAggregationType 49
getAttributeValueBound 45
getBylndex 70
getBylndex (Object, Int, Double, Boolean) 50
getComplexEntityDefinition 27
getCurrentMember 71
getCurrentMember (Object, Int, Boolean, Double) 53
getDefinedSchema 39
getDescription 46
getEntityDefinition 37
getEntityExtentinstances 38, 39
getinstanceType 44
getLowerBound 50
getLowerlndex 51
getMemberCount 49
getPersistentLable 46
getSessionldentifier 30
getUpperBound 50
getUpperindex 51
getValueBound 55
getValueBoundBylndex 50
Implementation 28
importClearTextEncoding 28
isDomainEquivalentWith 79
isInstanceOf 44
isKindOf 44
isMember 50, 69
isSubtypeOf 79
isValidationCurrent 22,34
late binding 41
linkRepository 27
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LOGICAL

Mass measure schema
Mass measure schema - early binding access
Mass measure schema - late binding access
next

openRepository
openSession

part-21

persistent label
previous
promoteSdaiModel TORW
query

RDN

receiver
reduceSdaiModel ToRO
reindexArray

remove

removeByIndex
removeSdaiModel
removeUnordered
rename
renameSdaiModel
resetArraylndex

RMI

saveChanges

Schema class

Schema package
Schemalnstance

SDAI

SDAI method
SDAl.dictionary
SdaiEvent
SdaiEventSource
SdaiException
Sdailterator
SdailListener
SdaiModel
SdaiRepository
SdaiSession
SdaiTransaction

Select case generator
select path

session class

session entitiy

set (attribute)
setBylndex
setCurrentMember
startReadOnlyAccess
startReadWriteAccess
startTransactionReadOnlyAccess
startTransactionReadWriteAccess
testAttribute
testBylndex
testCurrentMember
toString

undoChanges

unset

ISO/TS 10303-27:2000

40
84

55
30
26
81
17
55
36
30, 33, 38, 50
17
17
36
52
55
52
33
52,73
33
36
52
17
38
61
61
32
17
17
78
82
83
74
54
82
35
29
25
32
101
17
16
16
45
51, 70
53,71
36
37

(E)

87
89

27
26

44
51,70
53,71
47, 54

38
46, 55

99



ISO/TS 10303-27:2000 (E) ©ISO

unsetValueByIndex 51
URL 17
validateAggregateSize 46
validateAggregateUniqueness 47
validateArrayNotOptional 47
validateBinaryWidth 47
validateExplicitAttributesReferences 46
validateGlobalRule 34
validatelnstanceReferenceDomain 34
validatelnverseAttributes 46
validateRealPrecision 47
validateRequiredExplicitAttributesAssigned 46
validateSchemalnstance 34
validateStringWidth 47
validateUniquenessRule 34
validateWhereRule 46
XList schema 93
XList schema - late binding access 98

100



